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The role of riparian areas in maintenance of fishery health is well understood. 
Fishery decline in the Upper H enry's Fork basin, Idaho has generated concerns 
about riparian health and vegetation potential. The goals of this project are to 
describe patterns of riparian vegetation in the Upper Henry's Fork basin as they 
relate to environmental conditions and assess riparian and stream  conditions 
along Sheridan Creek and the H enry's Fork River in H arrim an State Park.
Of the factors investigated in this study, land use activities, stream hydrology, 
and depth  to the riparian water table most strongly influenced riparian 
vegetation patterns. In particular, Carex spp. (sedge)-dominated riparian 
communities strongly associated w ith spring-fed hydrologies and shallow water 
table depths.
Although the abundance of spring-fed streams in the Upper H enry's Fork basin 
w ould lead one to believe that many of the Carex spp. (sedge) communities are 
natural, hum an disturbances have altered riparian vegetation potential along 
m any streams. Reaches of Sheridan Creek and the H enry's Fork River studied 
have conspicuously low coverage of Salix spp. (willows) and have suffered from 
long-term cattle grazing and flow manipulations.
On parts of Sheridan Creek, a runoff-dominated stream, grazing and flow 
alteration appear to have dramatically shifted riparian vegetation potential from 
a mixed Salix spp./Carex spp. (willow/sedge) community to one dom inated by 
Carex spp. (sedges) and invaded by Artemisia tridentata (big sagebrush). Along 
the H enry's Fork River, factors including historic cattle grazing, artificially 
reduced floodplain sedim ent deposition needed for seedbed formation, and 
heavy browse of woody species by moose similarly suggest that Salix spp. 
(willow) coverage has been severely reduced. However, the spring-fed nature of 
the H enry's Fork River also suggests that willow coverage may have never been 
as high as along parts of Sheridan Creek. Thoughtful planning is needed to 
prevent revegetation efforts from being wasted.
Along Sheridan Creek and the H enry's Fork River in H arrim an State Park, 
additional m anagem ent and time are needed before large-scale revegetation 
should be attem pted. Continued channel adjustm ent to changing flow and 
sedim ent regimes along Sheridan Creek and browse by wildlife in H arrim an 
State Park are factors that should be carefully considered in any future 
revegetation efforts.
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INTRODUCTION
The H enry 's Fork of the Snake River, Idaho, is world renowned for its high 
quality trout fishery (Platts and others 1989; Tullis 1995). Concerns about 
declines in sport fishery catch during the late 1970's and early 1980's initiated 
research on factors affecting fishery production and sparked formation of the 
H enry 's Fork Foundation. The H enry's Fork Foundation's first major project was 
installation of riparian fencing along several miles of river in the H arrim an East 
portion of H arrim an State Park (Platts and others 1989; see Map 1).
Subsequent fishery research has identified several factors limiting fishery 
production, including poor connectivity between spawning, rearing, and adult 
habitat, and a lack of overwintering cover for juvenile trout along the main 
H enry 's Fork (HF) River between Last Chance and H arrim an East. H abitat 
degradation in tributary streams is also thought to be a limiting factor (Smith and 
Griffith 1994; Griffith and Smith 1995; Van Kirk 1996).
The im portance of riparian areas in 
m aintaining fishery health is well 
docum ented. Riparian vegetation 
can provide shade to the stream 
channel, protect banks from 
erosion, and help create aquatic 
habitat (Platts and others 1989; 
Beschta 1991; Photo 1).
Photo 1. Riparian shrubs along Sheridan Creek help 
improve aquatic habitat
Henry's Lake 
(not shown)
Last /  
Chance
K ilom eters
Ashton
1. H arrim an State Park
2. Sheridan Creek
Map 1. Location of the Upper Henry’s 
Fork watershed stream network
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Until recently, riparian assessment, management, and restoration actions have 
proceeded slowly in the HF watershed. Several reasons appear responsible for 
the past delays in riparian restoration efforts. First, deciding where riparian 
restoration w ould best benefit fish habitat has proven difficult in the HF basin 
because riparian vegetation potential is undeterm ined along m any HF basin 
streams. Second, willow planting projects have done poorly and reasons for 
failure are not known due to lack of monitoring. Poor understanding of riparian 
dynam ics has also restricted riparian restoration efforts.
Continued pressure by anglers to produce ''big fish and lots of 'em ," and an 
increased understanding of the potential fisheries benefits generated by healthy 
riparian areas has draw n attention to riparian restoration as a tool to increase 
fishery production in the HF watershed.
In 1996, H enry’s Fork Foundation staff received a grant from the N orthwest Area 
Foundation to complete a riparian assessment project. In cooperation w ith the 
Riparian and W etland Research Program at The University of M ontana, a study 
plan was developed to provide information to the Henry's Fork Foundation and 
basin resource interests that: 1) describes patterns of riparian vegetation in the 
U pper H enry’s Fork basin as they relate to environmental conditions; and,
2) assesses riparian and stream  conditions along Sheridan Creek and the HF 
River in H arrim a n State Park.
LITERATURE REVIEW
Restoration
Restoration is a concept that reappears throughout this text and understanding 
the idea is central to this study. In 1864, Vermont statesman George Perkins 
M arsh published Man and Nature, one of the earliest historical accounts of hum an 
interrelations w ith nature (Merchant 1993). He reflected upon the rise and fall of 
ancient civilizations and m ade comparisons between resource use and land 
condition in Europe and the United States. M arsh suggested that m an take an 
active role in . .  reclaiming and reoccupying lands laid waste by hum an 
improvidence or malice. . .becom[ing] a co-worker w ith nature in the 
reconstruction of the dam aged fabric.. (Lowenthal 1965). Little did M arsh 
know that his suggestion w ould grow to be a significant field of endeavor in the 
U nited States.
A lthough M arsh may have first presented us w ith the concept of restoration, 
actually defining it is another matter. Num erous different definitions exist 
(Baldwin and others 1994; Jackson and others 1995; Kauffman and others 1997) 
and are confused w ith the similar terms of rehabilitation, reclamation, 
revegetation, remediation, and creation. Restoration is loosely defined as "to pu t 
or bring back into a former or original state" (Woolf 1974). Specific definitions of 
restoration are largely dependent upon the goals of the intended project (Box 
1996). A lthough definitions of restoration may vary from project to project, the 
actual process is well agreed upon and can be described by several key steps.
Restoration project guidelines—Development of prelim inary goals and 
objectives is an im portant first step in the restoration process (Van Haveren and 
Jackson 1986; Kondolf 1995; Box 1996). W ithout goals and objectives a project is 
likely to fail because end results are not defined.
Goals and objectives. Defining goals and objectives requires an understanding of 
the social, economic, and écologie nature of the problems being addressed (Box 
1996). U nderstanding gained from prelim inary information gathering activities 
may necessitate adjustm ent of the project goals and objectives. The term adaptive 
m anagem ent describes a continuous feedback process by which managem ent 
goals and objectives are adjusted to accommodate the unexpected (Walters and 
Hilborn 1978). The idea should be carried over to restoration, whereby 
restoration goals and objectives are modified as new information becomes 
available.
Importance of a holistic, ecological approach, monitoring, and communication. Well- 
developed goals and objectives are only the beginning of a good restoration 
project. Preliminary investigations and project design m ust occur at a scale large 
enough to ensure long term success. For example, riparian restoration projects 
that fail to incorporate the needs of upland grazing program s may be doom ed to 
failure because of the economic necessity of riparian use in a grazing 
m anagem ent plan (RWRP 1997a).
Projects w ith well intentioned goals and objectives have failed w hen poor 
understanding of ecological principles was used to develop inappropriate 
m ethods (Kauffman and others 1997). Fishery biology lends a good example.
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In-Stream structures used to increase available adult fish habitat may be effective 
if adult habitat is limiting, but if spawning and juvenile survival are really the 
lim iting factors, then increasing adult habitat will have little effect on population 
dynam ics (Beschta and others 1994).
Project monitoring is necessary to determine if objectives have been achieved 
(Kondolf and Mecheli 1995), and at what cost, and communicating the results 
helps others leam  from the experience gained on a particular project. W ithin this 
general outline for restoration, the following ecological considerations are 
im portant to fishery and riparian restoration.
Salm onid Ecology and H abitat Requirem ents
The life history of a trout is generally broken into embryonic, larval, juvenile, 
adult, and senescent stages (Balon 1975). Habitat requirements are different for 
each stage. Trout eggs are laid in coarse gravel beds, called redds, and require 
adequate w ater flow to prevent drying, flush metabolites, and m aintain 
preferred oxygenation and tem perature criteria. Factors leading to increased egg 
mortality include stream  water-level fluctuations that scour the redds or leave 
them  dry, deposition of fine sediment that reduces oxygen infiltration, and lethal 
tem perature fluctuations (Reiser and Bjomn 1979; Marcus and others 1990; 
Wooton 1990). Additionally, sub-lethal conditions may impact survival by 
reducing hatched embryo size or altering hatch timing (Wooton 1990).
After embryos hatch, absorb their yolk sac and begin feeding on their own, they 
are called larvae (Balon 1975). Ideal nursery areas for larval trout have readily 
accessible food supplies (zooplankton), protective cover, and low w ater velocities
(Behnke 1992). Complete developm ent of fin structures and other 
m etam orphoses m ark transition to the juvenile stage (Balon 1975). W here water 
tem peratures fall below 8 degrees C (46 degrees F), concealment cover becomes a 
critical habitat com ponent for larval and 1st year juvenile trout (Griffith and 
Smith 1993; Smith and Griffith 1994; Griffith and Smith 1995).
Larger juveniles, ages 1 and older, and reproductively m ature adults require 
more food and larger hiding spaces than the smaller larvae and first year 
juveniles. Thus, small stream s may not support larger fish because 
interconnected habitat that maintains adequate feeding areas, réfugia from 
predators, and overwintering cover is not available (Wooton 1990; Jobling 1995). 
Streams that provide habitat for all life history stages, and have adequate 
spaw ning areas available usually have a wide range of fish age cohorts and sizes 
present. The num ber of fish at any one life history stage is partially a function of 
the num ber at the previous stage and so on, such that factors limiting particular 
life history stages have rippling effects through future age classes (Jobling 1995).
The resiliency of a trout population to environmental disturbance is only as 
strong as the weakest habitat link in the life history cycle, be it spawning, 
nursery, or adult habitat. Historic salmonid survival tactics include high 
fecundity, an iteroparous breeding (repeat spawning) pattern, and m igratory life 
history (Behnke 1992; Jobling 1995). Increasing hum an disturbance and 
fragm entation of stream networks has reduced the ability of fish populations to 
recover on their ow n from hum an-caused and natural disturbances (Hansson 
1991; Meffe and Carroll 1994). Restoration is commonly initiated to speed
recovery of the fishery benefits associated w ith healthy stream  and riparian 
areas.
Fishery restoration requires successful identification of missing habitat 
com ponents and mitigation or recovery of lost or dam aged habitat functions 
(Beschta 1991; Beschta and others 1994). Typical assessment procedures involve 
sam pling trout populations to observe age class distributions, and inventorying 
habitat conditions (Marcus and others 1990). Presence of weak or missing year 
classes, knowledge of the habitat requirem ents of each life history stage, and 
actual habitat conditions help researchers identify problems. Restoration a n d /o r  
m itigation plans are then designed to holistically and ecologically address 
limiting factors.
Fishery decline is frequently linked w ith riparian deterioration because of the 
tight links between riparian and aquatic systems (Beschta 1991). Riparian areas 
m aintain fish habitat in a num ber of different ways. Riparian vegetation provides 
concealment cover and réfugia for juvenile and adult fish (Bustard and Narver 
1975; Angradi and Contor 1989), decreases annual water tem perature 
fluctuations, and reduces bank erosion and stream sedim entation (Smith 1976; 
Platts 1983; Platts and others 1985).
Riparian areas in good condition also filter sediments and nutrients from upland 
runoff and floods (Moring and others 1985), and provide organic inputs to the 
stream  environm ent (Minshall 1967). They store w ater during high flows and 
release it during  low flows, thus m oderating flow fluctuations (Reiser and Bjornn 
1979; Carter 1986; Beschta 1991), Boussu (1954) and Angradi and Contor (1989)
docum ented positive relationships between stream fish abundance and bank side 
vegetation, providing further evidence of the importance of riparian vegetation 
to fish habitat.
R iparian V egetation Ecology
Riparian areas exist as a relatively narrow  
fringe of land along the banks of rivers and 
streams. They usually occur in the floodplain 
and are colonized by water-loving plants 
(Photo 2). While riparian areas in the United Photo 2. Water-loving sedges are common in riparian areas.
States cover a small proportion of the total landscape, their value in ecosystem
functions and hum an lives is immeasureable (Gregory and others 1991; 
Kauffman and others 1997). Prior to recognition of their importance, riparian 
areas were largely mism anaged and abused for their abundant resources.
H um an disturbances—In the United States and elsewhere, hum an activity is 
common along m any streams and rivers and is a major factor affecting riparian 
vegetation dynam ics and composition across multiple scales (Kauffman and 
others 1997). The list of hum an activities affecting riparian vegetation is 
extensive, and includes construction of road networks, dam s and diversion 
structures, cattle grazing, timber harvest, urban development, and introductions 
of exotic plant and animal species (Platts and others 1989; Rood and Mahoney 
1990; Nilsson and others 1991; Kovalchick and Elmore 1992; Jones and Grant 
1996).
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R iparian health  and function—The term riparian health generally refers to how 
well various ecosystem functions and hum an needs are being met (Thompson 
and others 1998). Different riparian and stream systems often support different 
ecosystem functions and hum an needs, m aking comparisons of health across 
different streams, or stream  reaches difficult (Thompson and others 1998). Some 
common riparian and stream  functions include dissipation of the energy 
associated w ith w ater m oving downhill, support of aquatic and terrestrial 
habitat, m aintenance of w ater quality, attenuation of flood peaks, and support of 
upland forage production (Boussu 1954; Bustard and N arver 1975; Smith 1976; 
Carter 1986; Marcus and others 1990; Thorne and Furbish 1995; RWRP 1997a).
Riparian vegetation is tightly linked with m any of the previously m entioned 
functions, and it should not be surprising riparian revegetation and managem ent 
are tools commonly used in riparian and stream  restoration. N um erous applied 
and basic research studies provide support for riparian revegetation and 
m anagem ent treatments.
Factors associated w ith  riparian  vegetation patterns at regional and w atershed 
scales—Several factors have been identified as im portant determ inants of 
riparian vegetation characteristics at regional and watershed levels. H upp and 
O sterkam p (1996) sum m arize relations am ong vegetation, fluvial- 
géomorphologie process, and landforms for three regions of the United States. 
They state w ater availability limits riparian vegetation in semi-arid regions, 
sedim ent deposition largely controls riparian vegetation patterns in the Great 
Plains, and frequency, duration, and intensity of floods control riparian 
vegetation along stream s in the hum id eastern portions of the United States.
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Other regional factors associated w ith riparian vegetation composition and 
extent include sum m er air tem peratures (Myklestad 1993; M yklestad and Birks 
1993), and presence of Castor canadensis (beaver) (Naiman and others 1988; 
Johnston and N aim an 1990).
Factors associated w ith  riparian  vegetation patterns at sub-w atershed 
scales—Factors associated w ith regional and watershed riparian vegetation 
patterns m ay not carry over to affect sub-watershed scale patterns of riparian 
vegetation. For example, due to historic trapping patterns, beaver may be present 
in one stream and not in an adjacent one. However, m ost processes operating at 
the regional and watershed levels continue to be im portant determ inants of 
riparian vegetation patterns and dynamics at sub-watershed and finer scales. 
M any factors not evident at regional or w atershed scales also begin to assert their 
influence. For example, climate and geologic substrate interact at sub-watershed 
scales to influence stream hydrology, fluvial geomorphology, and riparian soil 
type (Fetter 1994).
Stream hydrology. A lthough geologic characteristics can influence regional 
aquifer systems, the m ain influence of geology on riparian vegetation/w ater 
relations lies at smaller scales, such as w atershed and sub-watershed levels. 
Interaction of porous geologic substrates w ith local climate patterns may 
produce local and interm ediate groundw ater flow systems that discharge to 
stream s (Fetter 1990). Streams may also recharge groundw ater flow systems, and 
the nature of this relationship is largely dependent on stream-scale patterns of 
geology and the relative positions of the w ater table and stream stage (Woessner 
1998).
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Stream channel/ groundw ater interactions are described by four recharge- 
discharge relationships (Woessner 1998). Silliman and others (1995) describe 
losing or influent reaches of stream channel where the stream stage is higher 
than the floodplain w ater table and stream flow recharges the floodplain 
groundw ater system. Conversely, they characterize gaining or effluent stream 
reaches as those w here the stream stage is lower than the floodplain water table 
and the groundw ater system discharges flow to the stream (Silliman and others 
1995). R uddy and Williams (1991) describe 'flow-through' reaches where one 
bank operates under gaining conditions and the other under losing conditions 
(Fig. 1). Finally, no flow conditions may occur.
Other gains and losses to the fluvial aquifer include recharge through vadose 
zone infiltration and percolation (LaBaugh 1986), and discharge by 
évapotranspiration (Nichols 1994). Riparian groundw ater may also move into 
and out of adjacent upland aquifer systems (Woessner 1998).
= stream and ground 
water surface
losing, or influent, conditions
gaining, or effluent, 
conditions stream channel
Figure 1. Gaining, losing, and flow-through conditions. No-flow conditions (not pictured) 
would have a flat water table on either side of the stream channel (adapted from Woessner 1998).
Rain or snowm elt that does not evapotranspire back to the atmosphere, end up 
stored in the vadose zone, or infiltrate and percolate to groundwater, can 
contribute to surface runoff (Fetter 1994). In the absence of dams and irrigation 
structures, stream hydrograph characteristics are largely a function of w hether
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surface runoff or groundw ater flow is the dom inant source of w ater in the stream  
(Whiting and Stamm 1995). Spring-fed streams tend to have smaller peakibase- 
flow ratios than runoff-dominated streams and peak later in the season (Fig. 2) 
(W hiting and Stamm 1995). Precipitation patterns and hydrograph characteristics 
influence w ater availability and also affect patterns of physical disturbance and 
sedim ent deposition, two other factors im portant to riparian plants.
DecDecJanJan
Figure 2. Runoff-dominated (on left) and spring-fed (on right) streams differ in peak:base flow 
ratios, and timing of runoff (Adapted from Whiting and Stamm 1995 and Benjamin 1997b).
Fluvial geomorphology. H ydrograph characteristics and geologic substrate affect 
the shape of alluvial channels by influencing sediment transport phenom ena and 
the persistence of vegetation near the channel (Fetherston and others 1995; 
W hiting and Stamm 1995). Patterns of sediment deposition influence riparian 
vegetation recruitm ent and species composition, while scouring by floods and 
mobilized sediment can hinder vegetation persistence (see Relation of riparian 
plants to disturbance and sediment deposition).
Environm ental influences on riparian  vegetation at com m unity and indiv idual 
p lan t scales—At com m unity and individual plant scales, factors operating at 
regional, sub-watershed, and stream levels begin to impact individual plants, 
thereby affecting vegetation patterns evident at various scales. For example, 
regional precipitation patterns may interact w ith watershed drainage systems, 
stream reach characteristics, and site specific param eters to influence surface and
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groundw ater availability, which are of great importance to riparian plants 
(Groenveld and Griepentrog 1985; Gebhardt and others 1989). Regional 
generalizations m ade by H upp and Osterkamp (1996) regarding the influences of 
w ater availability, sedim ent deposition, and frequency, intensity, and duration of 
floods on riparian vegetation patterns and dynamics also hold true w hen applied 
at the com m unity and individual plant scales.
Riparian plant-water relations. H upp and Osterkam p's (1996) observations 
regarding w ater availability effects on riparian plants are supported by 
num erous field studies. At the community level, Auble and others (1994) found 
increasing inundation to strongly correlate with changes from upland to riparian 
com m unity types. Patten (1968) also reported a shift in riparian shrub species 
along an apparent moisture continuum  from wet to dry, with Salixfarriae (Farr's 
willow) at the w et end and Artemisia tridentata (big sagebrush) at the dry  end. 
Studies have also verified the effects of water relations on riparian plants at the 
individual plant level (Stromberg and others 1993a; Auble and others 1994).
The importance of w ater relations is well recognized across the life histories of 
m any riparian plants, and is especially well researched for cottonwoods and 
willows. Sacchi and Price (1992) controlled soil moisture in plots of Salix lasiolepis 
(arroyo willow) seedlings and reported greater than 75 percent m ortality in 
unw atered plots. Their analysis suggested that soil moisture played a dom inant 
role in determ ination of survival among study treatments. Cooper and Van 
H averen (1994) similarly found that soil m oisture content had a significant effect 
on survival of Salix alaxensis (felt-leaf willow) seedlings, w ith poor survival 
under drier conditions.
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Noble (1979) studied Populus deltoïdes (Great plains cottonwood) and Salix exigua 
(sandbar willow) stands along the Minnesota River, Minnesota, and found that 
high flows restricted seedling establishment on point bars to zones of preferred 
soil m oisture and substrate. He also noted stunted growth patterns in older 
cottonwood and willow stands that correlated well w ith periods of prolonged 
inundation in earlier years.
O ther researchers have also noted that prolonged inundation can have 
deleterious effects on willows (Knighton 1981; Dionigi and others 1985). While 
w ater relations are thought to be of critical importance in the ecology of riparian 
and w etland plants (Carter and others 1994; Van Der Valk and others 1994), other 
factors are also significant.
Relation of riparian plants to disturbance and sediment deposition. Num erous studies 
strengthen H upp and O sterkam p's (1996) general conclusions about the effects of 
sedim ent deposition, and frequency, intensity, and duration of floods on riparian 
vegetation patterns (Stromberg and others 1991; Busch and Smith 1993;
Stromberg and others 1993a; Fetherston and others 1995; Bornette and Amoros 
1996; and Scott and others 1996). Collectively, these researchers found riparian 
vegetation establishment and persistence to be facilitated by deposition of fresh 
sedim ent and maintenance of high soil m oisture conditions, and limited by 
inundation and the scouring effects of flood flows.
Factors including nutrient and light availability, herbivory and competition also 
influence the ecology of riparian plants (Patten 1968; Platts and others 1989;
Foster and Smith 1991; Sacchi and Price 1992; Busch and Smith 1995).
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BACKGROUND INFORM ATION
This section provides background information relevant to understanding current 
riparian and fishery conditions, and restoration efforts in the U pper Henry's Fork 
basin. My prim ary tasks are to provide a description of w atershed characteristics, 
interpret hum an and landscape history, and introduce the two prim ary study 
sites along Sheridan Creek and the H enry's Fork River in Harrim an State Park. 
Literature specific to the H enry's Fork basin is presented in Appendix A.
G eography
The U pper H enry’s Fork basin encompasses approx. 2,780 square kilometers 
(1,070 sq. miles) at the upper end of the Snake River plain, Idaho (Map 2). The 
H enry 's Fork of the Snake River runs west and south from its origin at the 
confluence of Big Springs and the H enry's Lake Outlet to Island Park Reservoir, 
which w as constructed in 1937. Below the reservoir, the H enry's Fork is joined by 
the Buffalo River. After flowing through the short Box Canyon, the H enry 's Fork 
enters the relatively flat Island Park Caldera. The river's exit from Island Park is 
abrupt, w ith five separate falls punctuating the roughly 30 kilometers (20 miles) 
and 180 m eter (600 feet) elevation drop to the Snake River Plain (Photo 3).
Topographic boundaries of the w atershed are 
well defined (Map 2). The Continental Divide 
runs along the Centennial and H enry's Lake 
M ountains and the M adison and Yellowstone 
Plateaus, form ing the north and east boundaries 
of the watershed. The western boundary runs
Photo 3. The Henry's Fork River 
plunges 35 m over Upper Mesa 
Falls on its way to the Snake River 
Plain.
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Fork watershed
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south along the Sheridan Ridge, across the west end of the Shotgun Valley and 
onto Bishop M ountain, and south along the Big Bend Ridge tow ard Ashton 
Reservoir. The dow nriver boundary of the Upper Henry's Fork watershed is 
generally placed near the town of Ashton because below there the hydrology 
begins to change as runoff-dom inated rivers add their flow to the H enry's Fork 
(Benjamin 1997).
The eastern watershed boundary on the Madison and Yellowstone Plateaus is 
complicated by the spring-fed hydrology of plateau streams. Recharge areas and 
hydrologie boundaries for the groundw ater systems feeding the springs have not 
been determ ined, but it is highly possible that topographic and hydrologie 
boundaries do not coincide (Benjamin 1997a). Information about recharge area 
characteristics is im portant for making management decisions concerning 
activities such as deep well drilling and timber harvest, which may impact 
recharge and spring dynamics.
Geology
Geologic features common to the Upper Henry's Fork basin include sedim entary 
fault block mountains, a volcanic caldera, alluvial fans, glacial outw ash plains, 
basalt lava and rhyolite ash flows (Map 3). Landscape formation can be followed 
through geologic time, beginning w ith uplift of the Centennial and H enry's Lake 
M ountains in the Q uaternary period (Hamilton 1965). Both ranges are largely 
com posed of Tertiary and older sedim entary rock and overlapped Pliocene 
rhyolite ash flows. The Centennials trend east-west and rise north from the 
Shotgun Valley to over 3,000 m (9,000 ft) elevation. The H enry's Lake M ountains 
run NW-SE along the NE edge of H enry's Lake and H enry 's Lake Flat,
H enry s Lake
Island Park 
Reservoir
S
Sheridan 
Creek
Harrima 
State 
Pack
60 Kilom eters
Qa= A lluvium
Qpa= Pleistocene outw ash
Q pm b= M iddle Pleistocene Plateau basalt
Qpmf= M iddle Pleistocene silicic volcanic units
Q pg= Glacial outw ash
Qpm lf= Lower Pleistocene silicic volcanic units 
Q pub= U pper Pleistocene Snake River Plain lava flows 
Q puf = U pper Pleistocene silicic volcanic units
Map 3. Geology of the Upper Henry's Fork Basin
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eventually tapering south into Pleistocene age rhyolite flows of the M adison 
Plateau. Several canyons are carved into the flanks of both m ountain ranges, 
forming drainages that flow to Island Park Reservoir, H enry's Lake, and the 
H enry 's Lake Outlet.
Visually, the other dom inant geologic features of the HF watershed are the Island 
Park Caldera and the M adison and Yellowstone Plateaus. The caldera was 
formed by the collapse of a shield volcano that was active in the Pleiocene and 
Pleistocene. Some time after collapse of the volcano, several rhyolite ash flows 
from the east cooled to form the M adison and Yellowstone Plateaus (Hamilton 
1965). The geothermal center responsible for the intense volcanic activity in the 
Island Park area now sits under Yellowstone National Park, giving rise to the 
geothermal features for which the area is so famous (Whitehead 1978; USD A 
Forest Service and others 1980).
Three periods of Late Pleistocene glaciation (Witkind 1975; Richmond 1986) have 
modified the landscape, carving drainages and filling parts of the caldera and 
surrounding valley floors w ith outwash. N um erous Pleistocene aged basalt 
flows also crisscross the caldera and other parts of the watershed, adding to 
landform  complexity.
Interactions between different soil w ater infiltration capacities, topography, and 
climate produce distinct stream  hydrologies in the HF watershed, making 
apparent the influences of geology on groundw ater dynamics and hydrology.
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Clim ate and Stream  Hydrology
Clim ate—Climate provides the water necessary for stream  and groundw ater 
systems and strongly influences groundw ater dynam ics (Fetter 1994). H enry 's 
Fork basin climate is classified as a semiarid steppe regime (Bailey 1978), and the 
average annual precipitation of 79 cm (31 inches) falls predom inantly as snow 
during the w inter months. Frost-free periods are short (45 days or less) or non­
existent, and the average annual air tem perature is 1 degree C (37 degree F)
(USDA Forest Service and others 1980).
Both precipitation and tem perature are influenced by seasonal climate patterns. 
In winter, strong maritime Pacific air masses cross the Snake River Plain and are 
forced to rise over the mountains, releasing precipitation. These orographic 
effects cause precipitation to increase from west to east, w ith an average of 28 cm 
(11 inches) per year in the western part of the HF watershed and 127 cm (50 
inches) annually in the east (Bowerman and others 1997). In combination w ith 
Arctic air masses from the north, m oisture laden Pacific fronts can create vicious 
w inter blizzards (Bowerman and others 1997). A more continental climate 
prevails in the sum m er months, w ith generally w arm  tem peratures and low 
precipitation. Figure 3 shows average monthly precipitation and tem perature 
values at the Island Park dam  (USDA Forest Service and others 1980).
Stream hydrology—Interaction of climate and geology in the H enry 's Fork basin 
is distinctly evident in the two hydrologie regimes common to stream s in the 
watershed. Runoff-dominated streams flow from the Centennial and H enry 's 
Lake M ountains w here low perm eability rock limits w ater infiltration to 
groundw ater systems. In contrast, spring-fed streams originate from areas such
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Figure 3. Average monüily precipitation and temperature values for the region: at West 
Yellowstone (green). Island Park Dam (red), and Ashton (blue)-from USDA Forest Service and 
others (1980).
as the Yellowstone Plateau where permeable basalt and rhyolite substrates allow 
infiltration of snowm elt runoff to groundw ater systems (Whitehead 1978). 
Snowmelt runoff peaks are evident in the hydrographs of both stream types, 
w ith runoff-dom inated streams generally peaking earlier than spring-fed streams 
(Whiting and Stamm 1995).
Three basic stream  types can be defined on the basis of hydrology and gradient 
(Anderson 1996). Low gradient, spring-fed streams (Photo 4) flow from the 
Yellowstone Plateau and feed the H enry's Fork River above Island Park 
Reservoir, the Buffalo River, and the W arm River. Lucky Dog Creek, Elk Creek, 
and Split Creek are good examples.
The larger H enry 's Fork, Buffalo, and ^
W arm rivers could also be grouped in 
this low gradient, spring-fed category 
(Photo 5).
Photo 4. Lucky Dog Creek flows from several 
springs near the base of the Yellowstone Plateau.
H igh gradient, runoff-dom inated
stream s (Photo 6) rise from source
areas in the Centennial and H enry's
Lake m ountains. In their lower reaches, ^
these stream s support the third stream
type, which is low gradient and runoff- Photo 5. A big sprmg creek: The Henry's Fork
River in the lower end of the Box Canyon
dom inated. Sheridan Creek, Targhee 
Creek, and Hotel Creek are examples 
of creeks m aintaining these two stream 
types.
Photo 6. Targhee Creek, a runoff-dominated 
stream in the Upper Henry's Fork basin
U pland V egetation Patterns
U pland vegetation can influence 
riparian and stream processes by shading the stream channel, protecting upland 
soils from erosion, and providing large woody debris and organic inputs to the 
stream  channel. In addition, m any plant species found in the riparian zone are a 
major com ponent of some upland vegetation types (e.g. big sagebrush).
The Island Park area is transitional between the Interm ountain Sagebrush 
Province (Sagebrush-W heatgrass section 3131) and the Rocky M ountain Forest 
Province (Grand Fir-Douglas-fir Forest section 3111) of Bailey's Ecoregions o f the 
United States (1978). A variety of upland vegetation communities are represented 
across the upper watershed. The Shotgun Valley, H enry's Lake Flat, and portions 
of the floor of the Island Park Caldera contain sagebrush grasslands (Artemisia 
tridentata [big sagebrush] and Festuca idahoensis [Idaho fescue], Agropyron 
spicatum  [bluebunch wheatgrass] and Poa pratensis [Kentucky bluegrass]) that
24
grade into Pinus contorta (lodgepole pine), Pseudotsuga menziesii (Douglas fir) and 
Picea engelmannii (Engelmann spruce) forests w ith increasing elevation, changes 
in aspect, or variation of other environmental variables. Mixed Pinus contorta 
(lodgepole pine), Pseudotsuga menziesii (Douglas fir), and Picea engelmannii 
(Engelmann spruce) forests dom inate lower slopes of the Centennial and H enry 's 
Lake Mountains, w ith Abies lasiocarpa (sub-alpine fir) and Pinus albicaulis 
(whitebark pine) grading in and P. contorta (lodgepole) dropping out at higher 
elevations. East, on the Yellowstone Plateau, P. contorta (lodgepole) dominates 
forested areas, w ith Picea spp. (spruce) and Abies spp. (fir) and Pseudotsuga 
menziesii (Douglas fir) occurring less frequently.
Fisheries
Prior to European settlement, Oncorhynchus clarki bouvieri (Yellowstone cutthroat) 
was the only trout found in the Upper H enry's Fork w atershed (Behnke 1992). 
O ther native fish include the Prosopium williamsoni (mountain whitefish) and 
probably the Rhinicthys cataractae (longnose dace) and Catostomus catostomus 
(longnose sucker) (Holton and Johnson 1996; Van Kirk 1996).
European settlers arriving in the late 1800's exploited the native cutthroat fishery 
and introduced non-native Oncorhynchus mykiss (rainbow trout) and Salmo trutta 
(brown trout). Prior to construction of Island Park Reservoir in the late 1930's, the 
H enry 's Lake cutthroat population was the mainstay of the Upper HF basin 
fishery (Van Kirk 1996). Rainbow trout stocked in the newly constructed Island 
Park Reservoir grew quickly and provided another source of production to the 
HF fishery above and below the reservoir (Van Kirk 1996).
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The combination of the highly productive Island Park Reservoir, an abundance 
of spaw ning and rearing habitat in the num erous spring-fed streams, well- 
planned fishing regulations, and several wet years led to an explosion in the 
U pper H enry 's Fork River fishery in the late 1970's (Van Kirk 1996).
Fishery decline was almost inevitable, given the effects of intensive timber 
harvest, grazing, and w ater diversion activities. Several low w ater years, overuse 
of aquatic m acrophytes by trum peter swans, and the cumulative effects of 
habitat fragm entation are believed to have pushed trout num bers dow n in the 
early 1980's (Smith and Griffith 1994; Griffith and Smith 1995; Van Kirk 1996).
The hum an activities that may have inflated the HF fishery above its natural 
limitations appear responsible for bringing the fishery back dow n again.
H um an Settlem ent
Prior to European settlement, num erous American Indian tribes inhabited or 
passed through the Island Park area, including the Eastern Shoshone, Bannock, 
Lemhi, Blackfeet, Crow, Flathead, and Nez Perce (Green 1990). Native American 
Indian subsistence activities in the HF basin included hunting, fishing, and 
gathering of wild camas (Green 1990). Most likely, native American Indians did 
not significantly impact the H enry 's Fork landscape until they were influenced 
by the arrival of European culture (White 1980; Merchant 1993). The transition 
from native American Indian occupation to European settlement was strikingly 
rapid, considering the thousands of years native people had probably been in the 
area (Merchant 1993).
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D uring this transition time the first significant impacts to riparian areas in the HF 
basin probably occurred. In his compilation of H enry's Fork history. Green (1990) 
describes McKenzie Com pany trappers taking 75,000 beaver pelts from the 
Island Park region during the period 1818 to 1840. Impacts on stream 
geom orphology from such w idespread removal of beaver were probably 
trem endous (Naiman and others 1988; Johnston and Naiman 1990). About the 
time beaver trapping subsided, timber harvest for lumber and railroad ties 
picked up (Green 1990), continuing the impacts on HF riparian and stream 
systems.
In 1868, Gilman Saw tell built a cabin on the shores of H enry's Lake, becoming 
the first European settler of the Upper Henry's Fork basin. Sawtell and his family 
m ade a living raising cattle in the summer, fur trapping, and fishing the frozen 
H enry 's Lake in the winter (Green 1990). Although fur trapping dropped off in 
later years, ranching, fishing, and logging continued to be mainstays of m any HF 
basin residents' lifestyles (Green 1990).
Construction of dam s on the H enry's Lake Outlet (1924), the Buffalo River (early 
1930's), and the main HF river (1939) have changed flow and sedim ent dynamics 
(Benjamin 1997a; Wesche and Wesche 1997) and potentially altered riparian and 
aquatic habitat. The num erous irrigation diversions on tributary streams, 
and increased road density and development are also responsible for habitat 
fragmentation and degradation (Gregory 1997).
27
D istubed  Study Sites
Portions of Sheridan Creek and the H enry's Fork River in H arrim an State Park 
(the Railroad Ranch) were chosen as the prim ary sites for developm ent of 
specific riparian /stream  m anagem ent and restoration recom mendations (Map 4). 
Sheridan Creek was chosen because of its potential to m aintain and connect high 
quality fish habitat (Gregory 1997).
Griffith and Smith (1995) identified lack of overwintering cover for juvenile trout 
as a prim ary factor limiting fish production in the H enry's Fork River below 
Island Park dam. Interest in using willow revegetation to develop overwintering 
cover created questions concerning the feasibility of such an idea. The Railroad 
Ranch was included in m y investigation to answer such questions.
The following information is an introduction to the two disturbed study sites. 
Specific evidence supporting my restoration and m anagem ent recommendations 
for each site will be presented in the results and evaluated in the discussion.
Sheridan Creek. Sheridan Creek is a second order perennial stream that flows 
south and east from its source in the Centennial M ountains to Island Park 
Reservoir (Map 4). The study section extends from the upper boundary of the 
Combine Field state allotment downstream  to Island Park Reservoir. State 
ow nership predom inates and cattle grazing is the prim ary land use.
Diversions for irrigation and recreational im poundm ents have greatly modified 
Sheridan Creek hydrology, w ith increased effects apparent as one travels tow ard 
Island Park Reservoir. Flow records for the creek are limited. M easured flows at
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Map 4. Locations of study sections along Sheridan Creek and the HF River in Harriman State Park
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the old Yale-Kilgore Road bridge ranged from 0.5 to 2.6 cubic m eters/second (18 
to 90 cubic feet/second) (Anderson 1996).
Geologic substrates along the Sheridan Creek study section are dom inated by 
basalt and alluvium (Mitchell and Bennet 1979). Below the Sheridan Ranch, a 
basalt flow to the south forces Sheridan Creek to flow east tow ard Island Park 
Reservoir (Map 3). From the beginning of the study section until diversion point 
num ber nine is reached, Sheridan Creek meanders east periodically bum ping 
against or cutting through basalt flows that block its path. Below diversion point 
nine, a broad floodplain of fine alluvial sediment stretches to Island Park 
Reservoir.
Riparian vegetation communities represented in the Sheridan Creek study 
section include the following community types (CT) (Youngblood and others 
1985):
• Artemisia cana/Festuca idahoensis (silver sagebrush/Idaho fescue) CT
• Carex rostrata (beaked sedge) CT
• Salix geyeriana (Geyer's willow) CT
• Salix geyeriana! Carex rostrata (Geyer's w illow /beaked sedge) CT
Small num bers of rainbow trout, probably adfluvial individuals from Island Park 
Reservoir, occupy isolated portions of lower Sheridan Creek, but in general no 
fishery exists below the New Yale-Kilgore road (personal observation 1997,
1998). Benthic invertebrate communities in lower Sheridan Creek are indicative 
of degraded conditions (Gustafson pers. com. 1998). Num erous hum an activities 
have potentially altered riparian and stream conditions along Sheridan Creek,
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including livestock grazing, irrigation diversions, road construction, and 
introduction of exotic weeds.
The Railroad Ranch—The H enry's Fork River flows past the com munity of Last 
Chance and enters the Railroad Ranch (Map 4), so nam ed for the original owners. 
In 1902, several w ealthy railroad men, including Union Pacific Railroad chairman 
E. H. Harrim an, purchased land along the H enry's Fork and formed the Island 
Park Land and Cattle Company. Ranch lands supported an extensive cattle 
operation and dude ranch until the property was deeded to the state in 1977 
(Fatland 1982). The property now provides sanctuary to both wildlife and 
recreationists as part of Harrim an State Park (HSP). Riparian and aquatic 
conditions in HSP reflect its unique environmental characteristics and hum an 
interaction w ith those characteristics.
Stream alluvium  and vesicular basalt form the prim ary geologic substrates of the 
HF River in HSP (Map 3; Mitchell and Bennet 1979). Basalt flows constrain the 
river channel in several places, the most prom inent being at the cattle bridge in 
the m iddle of the property. The HF River above Ashton is largely spring-fed, 
w ith groundw ater supplying 42 percent of the total annual flow at Ashton 
(W hitehead 1978). For details of H enry's Fork hydrology see Benjamin 1997a. 
Riparian vegetation com munity types found along the HF River in HSP are 
dom inated by herbaceous species, and include the following com m unity types 
(CT) (Youngblood and others 1985):
• Carex rostrata (beaked sedge) CT
• Poa pratensis (Kentucky bluegrass) CT
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Fishery conditions are considered excellent, although overwintering habitat for 
juvenile trout is lacking (Griffith and Smith 1995). Historic and current hum an 
impacts to riparian and aquatic habitat in HSP include cattle grazing, haying 
operations, road construction, diversion construction and maintenance, exotic 
w eed introduction, and recreation.
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OBJECTIVES AND HYPOTHESES
Objectives
I incorporated H enry's Fork Foundation research committee questions into two 
objectives that satisfied the project goals of describing patterns of riparian 
vegetation in the U pper Henry's Fork basin as they relate to environmental 
conditions, and assessing disturbed site conditions along Sheridan Creek and the 
HF River in H arrim an State Park. The two objectives are:
1. Reference Site A ssessm ent—To provide information about patterns of
riparian vegetation in the Upper Henry's Fork w atershed by;
A) conducting a riparian inventory during sum m er 1998 at H enry’s Fork 
Foundation habitat assessment reach sample sites distributed across the 
U pper H enry's Fork basin; and B) sampling vegetation and 
environm ental conditions during sum m er 1998 at reference sites similar to 
disturbed sites along Sheridan Creek and the HF River in Harrim an State 
Park.
2. D isturbed Site A ssessm ent—To provide information about disturbed sites
along Sheridan Creek and the HF River in Harrim an State Park by 
assessing riparian health, gathering historic information, com paring aerial 
photographs, and talking w ith basin residents about past land conditions.
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H ypotheses
In stating the the following hypotheses, it is my intention to test environm ental
variables that m ight be useful predictors of riparian vegetation potential.
Hypotheses one through five relate to inventory of H enry's Fork Foundation
habitat assessment reach sample sites in Objective One A:
Hypothesis 1— Ho: There is no correlation between riparian community
type presence and geologic substrate.
Ha: There is a correlation between riparian community 
type presence and geologic substrate.
Hypothesis 2— Ho: There is no correlation between riparian community
type presence and stream bed substrate size.
Ha: There is a correlation between riparian community type 
presence and stream bed substrate size.
Hypothesis 3— Ho: There is no correlation between riparian com munity
type presence and flow regime.
Ha: There is a correlation between riparian com munity 
type presence and flow regime.
Hypothesis 4— Ho: There is no correlation between riparian community
type presence and w idth to depth  ratios.
Ha: There is a correlation between riparian com munity 
type presence and w idth to depth  ratios.
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H ypothesis 5— Ho: There is no correlation between riparian com m unity
type presence and land management use in the U pper Henry's Fork 
watershed.
Ha: There is a correlation between riparian com munity type 
presence and land m anagem ent use in the Upper Henry's Fork 
watershed.
H ypothesis six relates to inventory of specific reference sites in Objective One B:
H ypothesis 6— Ho: Average and seasonal water table depths, stream bed 
substrate sizes, bank substrate sizes, and w idth to depth ratios are 
the same among mixed, Carex spp. (sedge) dominated, and Salix 
spp. (willow) dom inated sites.
Ha: Average and seasonal water table depths, stream bed 
substrate sizes, bank substrate sizes, and w idth to depth ratios are 
not the same among mixed, Carex spp. (sedge) dominated, and 
Salix spp. (willow) dom inated sites.
The descriptive inform ation gathered in Objective Two did not lend itself to
statistical analysis and so no hypotheses were developed.
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METHODS AND MATERIALS
Research for this project began in the fall of 1996. Fieldwork was done during the 
sum m ers of 1997 and 1998. Botanical nomenclature follows Hitchcock and 
Cronquist (1994). Data m anagem ent was done using Filemakers' Filemaker Pro 
(4.0v3) relational database (1997). Statistical analyses were performed using 
Statview (Abacus Concepts 1996). A lpha levels for statistical significance were set 
at 0.05 to ensure predictability of significant relationships.
O bjective One-Reference Site A ssessm ent
Carex spp. (sedges) and Salix spp. (willows) are very common in U pper Henry's 
Fork basin riparian areas and also have attributes that make them desirable for 
use in revegetation projects (Hoag 1993; Cooper and Van Haveren 1994; Von Loh 
and Peale 1996). Some H enry's Fork riparian areas are dom inated by sedges, 
others by willows, and in others they occur together at relatively high coverages.
Initial inspection of disturbed sites along Sheridan Creek and the H enry's Fork 
River in HSP revealed hydrologie and geologic conditions likely to support 
dom inance by willow and sedge species, suggesting that more in-depth research 
into willow and sedge ecology m ight generate inform ation useful for planning 
restoration and revegetation projects.
W atershed scale riparian  inventory—To provide support for my prediction of 
sedge and willow potential in disturbed sites along Sheridan Creek and the HF 
River in H arrim an State Park, and collect ecological information about U pper 
Henry's Fork riparian areas, I inventoried reach sample sites distributed across
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the U pper H enry’s Fork watershed that were assessed by H enry’s Fork 
Foundation fish habitat assessment crews in sum m er 1996 and 1997.
I collected environm ental data on riparian and stream characteristics at habitat 
assessment reach sample sites (Gregory 1997; Gregory and Van Kirk 1998) 
dispersed across the Upper Henry's Fork watershed (Map 5). Reach sample sites 
were located in representative stream reaches along stream sections surveyed 
(Gregory 1997). Because of m y different sampling goals (riparian vegetation vs. 
fisheries), I walked several stream sections to double check that the reach sample 
riparian vegetation was representative of riparian vegetation along the rest of the 
stream section.
Plant canopy coverages, streambed and bank substrate size classes, and other 
param eters were ocularly estimated (RWRP 1997). To prevent individual 
sam pling bias, usually two or more observers trained in cover estimation 
techniques m ade independent estimates, reconciled the differences and recorded 
an agreed upon value. I identified vascular plants to genus and species level 
w hen possible.
Distinct spring-fed and runoff-dom inated stream hydrologies occur in the U pper 
H enry’s Fork basin. I determ ined the hydrologie character of stream s at study 
sites by looking at m aps of drainage patterns and spring locations, observing the 
spring source, and watching seasonal changes in flow (Appendix B lists streams 
sam pled in Objective One and the hydrologie types assigned to each stream).
(not shown) 
Kilometers
Island
(not shown)
Rivers and streams in blue 
Roads in faint gray
Map 5. Habitat assessment reach
sample sites revisited (marked with black dots)
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Geologic substrate was determ ined from geologic maps and previously 
published information (Anderson 1996; Gregory 1997; Gregory and Van Kirk 
1998). Valley bottom type and w idth to depth ratio data from the Henry's Fork 
Foundation habitat assessment reports (Gregory 1997; Gregory and Van Kirk 
1998) were also used for correlation analysis.
Data analysis. I used two riparian community and habitat type classifications 
(Youngblood and others 1985; Hall and Hansen 1997) for prelim inary 
classification of riparian vegetation communities in reach sample sites visited. I 
chose to use the Riparian Community Type Classification of Eastern Idaho-Western 
Wyoming (Youngblood and others 1985) for final classification determinations 
because the vegetation types described more closely represented the 
com munities I found in the U pper Henry's Fork watershed.
To determ ine if easily assessed environmental variables were useful predictors of 
riparian vegetation patterns in the Upper Henry's Fork w atershed (Hypotheses 
1-5), I correlated riparian vegetation community type w ith hydrologie type, 
geologic substrate, streambed substrate, valley bottom type, w idth-to-depth 
ratios, and land managem ent use categories using the chi-squared and Kruskal- 
Wallis one-way-analysis -of-variance-by-ranks tests (Sheskin 1997).
Sedge/W illow  investigations—To further investigate willow and sedge ecology, 
and determ ine w hether environm ental conditions w ould favor use of sedges or 
willows in revegetation projects along Sheridan Creek and the HF River in 
H arrim an State Park, I collected and com pared environmental data from 45 sites 
dom inated by sedges, willows, and m ixtures of the two.
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Site selection. Sites were located along streams with geologic and hydrologie 
conditions similar to Sheridan Creek and the HF Fork River in H arrim an State 
Park (Map 6). As much as possible, I split location of willow, sedge, and mixed 
sites between spring-fed and runoff-dominated streams because of the even 
balance of spring-fed and runoff-dominated streams in the U pper Henry's Fork 
w atershed, and associated potential for hydrologie influences on riparian 
vegetation:
Study sites were established in relatively homogeneous riparian vegetation 
com munities to reduce the potential for sampling environmental conditions not 
affecting the vegetation of interest (Daubenmire 1959; Mueller-Dombois and 
Ellenberg 1974). Sites in an early successional stage (for example, a recently 
colonized point bar), or those that may have been significantly altered by hum an 
activities were not selected because I wanted to only look at sites where the 
vegetation of interest had survived to reproductive status, and was not in 
transition because of managem ent activities.
To ensure that willow, sedge, and mixed sites contained sedges and willows at 
canopy coverages that might maximize m y hypothesized differences in 
environmental conditions (Hypothesis 6), I developed cover criteria for each type 
(Table 1).
Table 1. Willow and sedge canopy cover criteria for site selection
Vegetation
Type
Willow Canopy 
Coverage (%)
Sedge Canopy 
Coverage (%)
Mixed >20 and <50 >20 and <70
Sedge <20 >70
Willow >50 <20
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Henry s 
Lake
U pper Henry s 
Fork W atershed
Island 
Park 
Reservoir
Kilometers
Map 6. Reference site and disturbed transect locations 
(red dots are reference sites and black dots are disturbed sites)
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Sedge and willow canopy coverage values for mixed sites were chosen to avoid 
selecting sites w here willows and sedges were m inor vegetation components. 
Average m axim um  sedge canopy coverages in sites inventoried for the 
Classification and Management of Montana's Riparian and Wetland Sites (Hansen and 
others 1996) were generally higher than average maximum willow canopy 
coverages. Therefore, I chose 70 percent sedge canopy coverage as the lower 
cutoff for definition of sedge sites and 50 percent willow canopy coverage as the 
lower cutoff for definition of willow sites.
For each of the 45 sites, I random ly established one transect perpendicular to the 
deepest part of the channel (thalweg) for m easurem ent of target environmental 
variables. I took 35 m m  pictures looking upstream  and downstream  across each 
transect to help display site type conditions. Typical conditions encountered in 
sedge, mixed, and willow sites are displayed in Photo 7.
Photo 7. Sedge (left), mixed (middle) and willow (right) vegetation types.
Data collection. I m onitored shallow riparian w ater table depths in transects using 
1.91 cm (.75 inch) diam eter wells, as described by Carter (1986), Megonigal and 
others (1993), and the W etland Regulatory Program  (1993). I m ade w ater table
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m onitoring wells out of 1.9 cm (3 /4  inch) EMT (electrical conduit). Roughly 3 m 
(10 ft) long pieces were cut in half w ith a hack saw, and 3,2 m m  (1 /8  inch) holes 
drilled every 2.54 cm (inch) w ith a drill press. Using a jig to hold the conduit, I 
m ade about 10-12 wells an hour. Sharp drill bits and drilling oil are a must. I 
rotated the conduit while drilling to keep the holes offset from each other and 
ensure good w ater infiltration. Holes were not drilled in the top 15 cm to keep 
surface w ater from running into the well.
I used a fence-post pounder to install the wells. To keep dirt from getting into the 
well from the bottom, I pu t a 3.8 cm long (1.5 inch) bolt, w ith a head that just fit 
over the end of the conduit, in the bottom end of the well. Putting a 15 cm 
(6 inch) section of threaded steel pipe, w ith an end cap threaded on one end, over 
the top of the well prevented the top end of the well from being dam aged in the 
installation process, which usually took less than five minutes. Occasionally soils 
were too shallow to pound the whole length of the well into the ground. I used a 
hacksaw to cut off the top of the well, leaving about 15 cm (6 inch) exposed. Duct 
tape was w rapped around the top of the well to cover rough edges and provide a 
good surface for the 2.54 cm (1 inch) PVC endcap to fit over.
I pu t bentonite clay around the base of the well to seal the ground surface and 
prevent any surface w ater from percolating into the well. Most wells came into 
equilibrium  w ith the w ater table w ithin 5-10 minutes. I read the wells using a 
thin tape m easure and a water-soluble overhead pen. Negative values reported 
in the results section refer to depth below the ground surface. Positive values 
m ean the w ater w as above the ground surface.
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I placed one well at the bankfull w idth or 1.5 m (5 ft) back if a vertical bank was 
encountered, and the other well 1.5-3 m (5-10 ft) back from the first well, 
depending on bank slope and presence of trails. Objectives of revegetation for 
bank stabilization, channel shading, and generally improving quality of fish 
habitat, rather than for floodplain revegetation, suggested using a relatively short 
transect length for characterizing near-bank water table conditions.
Bank dim ensions were surveyed along well transects to relate w ater table depths 
to stream  cross-sections. I made the rough assum ption that water table depths in- 
between wells could be characterized by a straight line between the two well 
depths for any given date. Wells were monitored once every two weeks from 
June-Aug 1998.
Cross section surveying was done w ith a level line and staff, or stadia rod and 
transit (White Instrum ents 200 Path Transit). Streambed substrate size classes 
were ocularly estimated, and streambank soils on the surface and at a depth of 30 
cm (1 ft) were hand textured and color matched using a Munsell soil color chart 
at well locations along each transect.
Similar m ethods w ere used for collection of data from ten transects random ly 
placed in disturbed sites along Sheridan Creek and the HF River in HSP.
Data analysis. To test hypothesis six, I com pared average and seasonal w ater table 
depths, stream bed and bank substrate classes, and w idth to depth ratio classes 
across mixed, sedge-dom inated, and willow-dominated sites using a Kruskal- 
Wallis one w ay analysis of variance by ranks test as described by Sheskin (1997).
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In the results and discussion, information collected in the sedge/w illow  
investigations is used to help describe patterns of riparian vegetation and 
dynam ics, and is also com pared w ith data collected in disturbed sites along 
Sheridan Creek and the HF River in HSP.
O bjective Tw o-D isturbed Site Assessm ent
I used riparian health evaluations, aerial photograph inspection, historic 
information, and interviews w ith basin residents to determ ine disturbed site 
condition and history along Sheridan Creek and the HF River in Harrim an State 
Park.
R iparian health  evaluations—To help predict riparian vegetation potential in
degraded portions of Sheridan Creek and the H enry's Fork River in Harrim an
State Park, I evaluated and compared riparian and stream attributes (Table 2)
along reaches of Sheridan Creek and the HF River in H arrim an State Park (HSP).
Table 2. Riparian and stream attributes evaluated in health assessment procedures (Thompson 
1998)
Riparian and Stream Attributes
Floodplain and streambank vegetation coverage
Percent of streambank with deep binding root mass
Coveragje of noxious weeds and undesirable herbaceous species
Browse utilization of trees and shrubs
Woody species regeneration and establishment
Percent of site with human-caused bare ground
Percent of streambank structurally impaired by human causes
Degree of channel incisement
I used a riparian health assessment methodology developed by the Riparian and 
W etland Research Program  of The University of Montana (Thompson and others
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1998). Scores for the attributes listed above were determined based on their 
contributions to riparian health and the assessed degree of impairment.
Data analysis, I generated riparian health scores using methodology described by 
Thom pson and others (1998), and compared riparian and stream attributes 
(Table 2) across the sites evaluated. Health assessment data sheets and 
instructions are presented in Appendix C. The health assessment information 
was used to help prioritize the need of disturbed sites for riparian rehabilitation 
and determ ine appropriate m anagem ent actions (Thompson and others 1998).
Aerial photograph analysis, historical investigations, and anecdotal 
inform ation—To help determine changes in vegetation patterns and geomorphic 
conditions and provide information for riparian restoration and managem ent 
recom mendations, I examined historic and current aerial photographs, and other 
sources of historical information. I also gathered anecdotal information from 
basin residents as I ran into them in the course of the project.
Aerial photograph copies were collected for Sheridan Creek from years 1947, 
1953,1963,1978, and 1987. Aerial photos of the HF River in H arrim an State Park 
from years 1972,1976,1984, and 1987 were also collected. The aerial photos or 
copies were obtained from the following sources: the United States Geological 
Survey (USGS) Earth Science Information Center in Lakewood, Colorado; 
H arrim an State Park archives; the Island Park Ranger District of the Targhee 
National Forest; the Rexburg office of the N atural Resource Conservation 
Service; and, the Frem ont County Court House. Observations noted on the aerial 
photographs w ere field checked to docum ent actual conditions.
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Historical information was obtained from: the USGS library and photo library in 
Lakewood, Colorado; Harrim an State Park archives in Island Park, Idaho; the 
H enry’s Fork Foundation library in Ashton, Idaho; archives of the Island Park 
Historical Society; and. The University of M ontana Mansfield Library in 
Missoula.
Anecdotal information w as com pared w ith field data, aerial photos, and other 
information sources to check its validity and potential contribution to project 
findings.
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RESULTS
O bjective One-Reference Site A ssessm ent
In this section, I use information gathered at reference sites to develop 
descriptions of patterns of riparian vegetation across the U pper H enry’s Fork, 
and help make managem ent and restoration recommendations along disturbed 
portions of Sheridan Creek and the HF River in Harrim an State Park.
W atershed scale riparian  inventory—Thirty-five habitat assessment reach 
sam ple sites were inventoried along 26 streams scattered across the U pper HF 
w atershed (Map 5). Classification of collected vegetation data using the Riparian 
Community Type Classification of Eastern Idaho-Western Wyoming by Youngblood, 
Padgett, and W inward (1985) resulted in ten different riparian com munity types 
(Table 3). Sample sites and community types are presented in Appendix B.
Table 3. Riparian community types found at habitat assessment reach sample sites
Community Type (CT) Common Names Number of Sites
Trees
PicealComus stolonifera CT Spruce/Red Osier Dogwood CT 9
Picea/Calium triflorum CT Spruce/Fragrant Bedstraw CT 3
Shrubs
Salix boothii/Carex rostrata CT Booth Willow/Beaked Sedge CT 2
Salix boothii/Smilacena stellata CT Booth Willow/Starry False 
Salomon's Seal CT
4
Salix geyeriana/Carex rostrata CT Geyer Willow/Beaked Sedge CT 5
Satix geyeriana/Poa pratensis CT Geyer Willow/Kentucky Bluegrass CT 2
Salix zvolfii/M esic forb CT Wolf Willow/Mesic Forb CT 1
Graminoids
Carex aquatilis CT Water Sedge CT 2
Carex nebrascensis CT Nebraska Sedge CT 4
Carex rostrata CT Beaked Sedge CT 3
Results of chi-squared analysis of correlation between riparian com m unity type 
and geologic substrate, stream  bed substrate, and stream hydrology data are
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displayed in Table 4. Chi-squared p-values indicate the probability of random
association between riparian community type and the variable of interest. The
lower the p-value, the higher the probability that the association is non-random.
Table 4. Chi-squared analysis of correlation between riparian community type and 
environmental variables
Environmental Variable Significance Chi-squared
P-Value
Degrees of 
Freedom
Geologic Substrate No 0.1801 27
Hydrologie Type Yes 0.0005 9
Valley Type No 0.2271 27
Valley Orientation No 0.2178 27
Streambed Substrate No 0.1076 18
Contingency coefficients provide another measure of the strength of correlation 
between variables of a chi-squared test that incorporates the num ber of samples 
used to calculate the chi-squared value (Sheskin 1997). The closer the 
contingency coefficient to its maximum, the stronger the correlation. 
Contingency coefficient values are displayed in Table 5. Adjusted contingency 
coefficients allow comparison of correlation strengths between riparian 
com m unity types and the measured environmental variables. The closer the 
adjusted contingency coefficient is to one, the stronger the correlation.
Adjusted contingency coefficients allow direct comparison of correlation 
strengths between the environmental variables, in contrast to the chi-squared p- 
values and contingency coefficients which only allow gross comparisons of 
correlation strength.
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Table 5. Maximum and adjusted contingency coefficients
Environmental Variable Contingency!
Coefficient
Cmax2 Cadjusted^
Geologic Substrate 0.699 0.8660 0.8071
Hydrologie Type 0.679 0.7071 0.9603
Valley Type 0.692 0.8660 0.7991
Valley Orientation 0.693 0.8660 0.8002
Streambed Substrate 0.650 0.8165 0.7961
1 Contingency Coefficient^ square root of: the chi-squared value for the contingency table/(chi-
squared+ n ) , where n is the number of observations in the table
2 Cmax= the square root of k - l/k  where k is the smaller of the numbers of rows (r) and columns
(c) in the contingency table
3 Cadjusted = C/Cmax
Using data from the H enry's Fork habitat assessments (Gregory 1997, Gregory 
and Van Kirk 1998), I examined the effects of w idth to depth ratio on riparian 
com munity type using the Kruskal-Wallis one way analysis of variance by ranks 
test (Sheskin 1997). Probability that w idth to depth ratios were different for at 
least two of the com munity types was 80 percent.
Hydrologie type is the only environmental variable that strongly associated w ith 
certain riparian com m unity types (chi-squared p-value 0.0005 and Cadj 0.96). All 
of the Picea spp. (spruce) and Salix boothii (Booth's willow) community types 
observed occurred on runoff-dom inated streams. In contrast, all but one of the 
sedge communities w ere found along spring-fed streams. The Salix geyeriana/ Poa 
pratensis (geyer w illow /K entucky bluegrass), Salix geyeriana/ Carex rostrata 
(Geyer w illow /beaked sedge) and Salix wolfii/ mesic forb (wolf w illow /m esic 
forb) com munity types showed no readily apparent distribution pattern w ith 
respect to hydrologie type.
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I ran chi-squared tests on land managem ent data from Gregory (1997, Gregory 
and Van Kirk 1998), and my riparian community type information. Grazing in 
the reach sample site sub-basins was associated w ith riparian com munity types 
(Table 6). Calculation of adjusted contingency coefficients was not necessary for 
com parison of correlation strengths in Table 6 because sample size and chi- 
squared matrix dimensions are the same for all of the land managem ent use 
variables.
Tabic 6. Chi-squared analysis of correlation between riparian community type and land 
management uses
Land Management Use Significance Chi-squared P-Value Degrees of Freedom
Grazing Yes 0.0287 10
Roads No 0.2645 10
Timber Harvest No 0.2187 10
Recreation No 0.9755 10
Reach sam ple site sub-basins w ith spruce-dominated riparian community types 
were less grazed than other sites sampled, but in general, occurrence of grazing 
was low for the sites sam pled (grazing occurred in 12 out of 35 sites). Timber 
harvest occurred more frequently in areas of the tim ber-dominated riparian 
types, but the chi-squared relationship was only moderately strong, w ith an 
approximately 70 percent chance that tim ber harvest was non-random ly 
associated with the riparian com m unity types. Recreational use occurred in 21 of 
the 35 reach sample sites sampled, but was random ly distributed with respect to 
vegetation.
Additional data analysis. To determ ine if using riparian com munity types (Table 3) 
as the grouping variable artificially biased results, I regrouped the 35 sites 
inventoried by their common structural elements. I then compared
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environm ental variables between the four categories that resulted using the 
Kruskal-Wallis statistical test. The four structural types are described in the 
following pages.
Coniferous forest w ithout willows 
type—Six habitat assessment reach 
sample sites were occupied by conifer 
{Picea engelmanniif Abies lasiocarpa, and 
Pseudotsuga meMZzes»)-dominated 
riparian communities that lacked a Salix 
spp. (willow) com ponent in the understory (Photo 8). These types predom inantly 
occurred in the higher gradient, upper reaches of stream s in the narrow  valleys 
of the Centennial and H enry's Lake M ountains. Gravel and cobble were the 
dom inant stream bed substrates. Understory plant species frequently included 
the shrubs Ribes lacustre (common gooseberry) and Cornus stolonifera (red-osier 
dogwood). Common herbaceous species included Thalictrum occidentale (western 
m eadow  rue), Fragaria virginiana (Virginia strawberry), and Urtica dioica (stinging 
nettle). Graminoid species contributed little to the total canopy cover.
Photo 8. A coniferous forest without willows 
structural type along Targhee Creek.
Coniferous forest w ith  willows
type—Similar to the previous type,
riparian vegetation at these habitat
assessment reach sam ple sites was
dom inated by an overstory of coniferous
tree species (Photo 9). Com mon
understory vegetation species at the six Photo 9. Coniferous forest with willows
structural type
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Coniferous forest w ith willows types included Salix drummondiana 
(D rum m ond's willow), Lonicera involucrata (twinberry), and Phleiim pratense 
(common timothy). While supporting evidence was not collected directly, 
presence of Salix spp. (willows) and increased coverage of gram inoids appeared 
to be related to increased light availability that was associated w ith w ider valley 
types, more open forest canopies, and generally light-exposed aspects at these 
sites. As w ith the Coniferous forest w ithout willows type, the six sites of this 
structural type were found along upper reaches of Centennial and H enry's Lake 
m ountain streams w ith cobble and gravel substrates, relatively narrow  valley 
types, and higher gradients.
Willow types—W illow-dominated communities occurred along a variety of 
streams, perhaps reflecting the w ide ecological am plitude of this genera in the 
U pper H enry 's Fork watershed. Runoff-dominated and spring-fed streams w ith 
fines to cobble bed substrates, and a variety of valley bottom  types and 
orientations all m aintained willow 
dom inated communities. Herbaceous 
plant species were typified by Poa 
pratensis (Kentucky bluegrass).
Geranium viscosissimum (sticky 
geranium), and Epilobium
angustifolium (fireweed) (Photo 10). ^  structural type on the
^ ' Warm River near Pole Bridge
Sedge types—Similar to the sedge- ^
dom inated riparian com munity types, H | | | | | | |H
the sedge-dom inated structural types
displayed strong correlations w ith
hydrologie type and streambed
substrate. The spring-fed hydrology
Photo 11. A sedge structural type along 
and fine bed substrates of streams Icehouse Creek.
running off the M adison and Yellowstone Plateaus commonly seemed to favor 
maintenance of such types (Photo 11). In addition to many species of sedge 
{Carex aquatilis [water sedge], C. vesicaria [inflated sedge] and C. nebrascensis 
[Nebraska sedge] to nam e a few), other common riparian species included Salix 
geyeriana (Geyer's willow), Habenaria dilatata (white bog orchid), and Mentha 
arvensis (wild mint).
Correlations between environm ental variables and structural types were 
determ ined using chi-squared analysis (Table 7).
Table 7. Chi-squared analysis of correlations between environmental variables and structural 
types
Environmental
Variables
Correlation Chi-squared 
P Value
Degrees of Freedom
Geologic Substrate N o 0.0688 18
Hydrologie Type Yes 0.0001 3
Valley Type N o 0.1278 12
Valley Orientation No 0.0960 9
Streambed substrate Yes 0.0024 6
Similar to analysis w ith the riparian community types, geologic substrate, valley 
type, and valley orientation were insignificantly correlated w ith the structural 
types. Probability that hydrologie type was non-random ly associated w ith the 
four structural categories was significant, and stream bed substrate also was
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significant, both w ith p-values lower than 0.05. Forested structural types strongly 
associated w ith runoff-dom inated streams and coarser gravel and cobble 
stream bed substrates. Sedge structural types associated w ith spring-fed streams, 
and finer substrates.
Analyses using riparian com munity type (Youngblood and others 1985) and the 
structural types described above both indicate that some aspect of stream 
hydrology is influencing riparian vegetation distribution. Stream hydrologie type 
strongly correlated w ith riparian community types (Youngblood and others 
1985) and my structural types. Streambed substrate only correlated significantly 
w ith structural type vegetation groupings. Results of more detailed 
investigations into factors influencing sedge and willow distribution are 
presented in the following section.
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SedgeAVillow Investigations—I installed 45 transects on 17 different streams
scattered across the U pper HF watershed (Map 6). Transect distribution by
vegetation type and hydrologie type are displayed in Table 8.
Table 8. Distribution of transects by vegetation and hydrologie type
Vegetation Type Hydrologie Type Number of Transects
Mixed Runoff-dominated 7
Mixed Spring-fed 7
Sedge-Dominated Runoff-dominated 5
Sedge-Dominated Spring-fed 14
Willow-Dominated Runoff-dominated 8
Willow-Dominated Spring-fed 4
I attem pted to evenly distribute transects among spring-fed and runoff- 
dom inated streams, bu t distribution of sedge, willow, and mixed types between 
spring-fed and runoff-dominated streams was non-random. Willow and sedge 
canopy cover ranges for sedge and mixed transects were slightly different than 
the site selection criteria presented in the m ethods section (Table 9).
During the site selection process, initial rough estimates of willow and sedge 
cover w ere used in conjunction with the site selection criteria to determ ine if the 
site fell into either of the sedge, willow, and mixed categories. If these rough 
estimates of canopy coverages were close to the selection criteria, the site w as . 
included in the study. Final canopy coverage determinations were m ade later in 
Table 9. Ranges of willow and sedge canopy cover for mixed, sedge, and willow sites.^
Willow Canopy Sedge Canopy
Vegetation Type Coverage (%) Coverage (%)
Mixed Sedge/W illow 25-85 (>20 and <50) 15-75 (>20 and <70)
Sedge 5-45 (<20) 50-95 (>70)
Willow 65-100 (>50) 0-15 (<20)
f Site selection criteria are in parentheses.
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the sum m er after full leafing-out had ocurred, and proved to be som ewhat 
different than initial estimates. This resulted in differences between criteria and 
actual canopy coverage values. Sedge and willow canopy coverages for transects 
are displayed in Figure 4.
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Figure 4. Willow and sedge canopy coverages for mixed, sedge, and willow sites
W ater table depth  data collection was straight forward in almost all cases (Tables 
10 and 11). By the end of sum m er 1998, seven wells in five transects were dry, all 
in w illow-dom inated sites. M aximum well depth was used as an approxim ation 
of w ater table depth  for wells that w ent dry. As actual w ater table depths were 
deeper than maxim um  well depths for wells that w ent dry, this assum ption 
was conservative and should have reduced my potential for finding significant 
differences across well depth  data for sedge, willow, and mixed sites.
Table 10. Summary table of water table depth data
Water Table Data
Average Water Table Depth fcm'l 
Mixed Sedge Willow
Well 1 June 1 -11.0 -0.7 -9.0
Well 1 Aug 1 -29.7 -5.3 -33.4
Well 2 June 1 -13.2 -4.9 -6.9
Well 2 Aug 1 -28.2 -14.9 -36.1
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Table 11. Average June to August water table fluctuations and depths across mixed, sedge, 
and willow types
Water Table Depths (cm)
Mixed Sedge Willow
Well 1 Fluctuation -21.3 -7.1 -34.6
Well 2 Fluctuation -23.1 -17.3 -38.4
Well 1 Average -19.8 -3.6 -21.3
Well 2 Average -21.8 -10.7 -39.9
Negative num bers refer to w ater table depths below the ground surface. W ater 
table fluctuations were calculated as the difference between the first and last 
reading for a given well. Average water table depths were calculated using all 
readings for a particular well. For wells that w ent dry, the maximum well depth 
was used as a conservative approximation of water table depth.
Average w ater table depth characteristics were different for sites along spring- 
fed and runoff-dom inated stream s (Tables 12 and 13).
Table 12. Average water table depths at June 1 and Aug 1 on spring-fed and runoff-dominated 
streams
Water Table Data Average WaterJable Depths (cm)
Spring-fed Runoff-dominated
Well 1 June 1 -8.2 -4.0
Well 1 August 1 -14.8 -27.4
Well 2 June 1 -8.4 -7.8
Well 2 Aug 1 -17.1 -34.0
Table 13. Average values of water table fluctuations and depths from June to August 1998 across 
spring-fed and runoff-dominated streams
Average Values (cml 
Spring-fed Runoff-dominated
Well 1 fluctuation -10.3 -29.7
Well 2 fluctuation -13,0 -39.3
Well 1 average -11.2 . -16.4
Well 2 average -12.7 -33.6
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Significant differences (Mann-Whitney p-value <0.05) existed between w ater 
table depths in runoff-dominated and spring-fed sites for well 2 Aug 1, well 1 
fluctuation, well 2 fluctuation, and well 2 average values.
In Table 14, average and seasonal water-table depths are compared across sedge, 
willow, and mixed vegetation types using the Kruskal-Wallis one way analysis of 
variance by ranks test (Sheskin 1997). Significance of Kruskal-Wallis tied p- 
values indicates there is a difference between at least two vegetation site types 
for the environm ental variable being compared. Water table depths on multiple 
dates at wells one and two significantly correlated w ith presence of mixed, 
sedge, and willow vegetation site types (Table 14).
Table 14. Kruskal-Wallis tied p-values and significance for average water table depth parameters
Well Data Parameter Tied p-value Significance
Well 1 June 1 0.022 Yes
Well 1 Aug 1 0.0003 Yes
Well 2 June 1 0.218 No
Well 2 Aug 1 0.033 Yes
Well 1 fluctuation 0.031 Yes
Well 2 fluctuation 0.187 No
Well 1 average 0.0006 Yes
Well 2 average 0.005 Yes
Streambed and bank substrate, and w idth to depth ratio data are presented in 
Tables 15 and 16. Cross-section m easurem ent was impossible for six transects 
because they were either too deep to w ade or w ider than our level line w as long.
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Table 15. Summary data for streambed (D50  finer) and bank substrate classes (hand textured) for 
willow, sedge, and mixed vegetation types (size class ranges are in parentheses for bed 
substrates)
Number of sites
Substrate Size Class Mixed Sedge Willow
Stream Bed Substrate
Small cobble (93-185 mm) 2 0 2
Coarse gravel (10-46 mm) 0 2 2
Fine gravel (2-10 mm) 9 7 8
Sand (.062-2 mm) 0 7 0
Silt/clay (<062 mm) 3 2 0
Vegetated 0 1 0
Bank Substrate
Sand 1 2 2
Loam 5 4 2
Silt/clay 13 6 10
Table 16. Average width to depth ratios in mixed, sedge. and willow sites
Vegetation Type Average Width to Depth Ratio Std. Deviation
Mixed 24 18
Sedge 16 14
Willow 24 22
Results of chi-squared comparisons between streambed and bank substrate data 
and vegetation types are displayed in Table 17.
Table 17. Chi-squared analysis of correlations between vegetation type and streambed and bank 
substrate
Correlation Chi-squared Degrees of
p-value Freedom
Streambed Yes 0.0198 10
substrate
Bank N o 0.6485 5
substrate
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The lower the chi-squared p-value, the higher the probability that the association 
being tested is non-random  (Sheskin 1997). As one can see in Tables 15 and 17, 
stream bed substrate was non-random ly associated w ith sedge, willow, and 
mixed vegetation site types. Sedge sites were generally associated w ith finer 
stream bed and bank substrates.
No significant differences in w idth  to depth ratios were present between 
vegetation types (KW tied p-value= 0.4094).
Additional data anali/$i$. To further investigate the relationship between late 
sum m er watertable depths and sedge/w illow  potential, I ran simple regressions 
of sedge and willow canopy coverage in reference sites vs. well 1 Aug 1 w ater 
table depths (Fig 5). Adjusted R-squared values were weak at 0.302 and 0.314, 
respectively.
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Figure 5. Simple regression plots of sedge (left) and willow (right) canopy coverage vs. well 1 
Aug 1 water-table depths. Zero on the X axis represents the soil surface at the well unit.
As seen in Figure 5, canopy coverage of Salix spp. (willows) went dow n as well 1 
A ug 1 w ater table depths got closer to the soil surface (less negative values). 
Coverage of Carex spp. (sedges) w ent up  as w ater tables neared the surface, 
suggesting that the two genera are responding differently to soil m oisture levels.
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O bjective Tw o-D isturbed Site Assessm ent
I use disturbed site information presented in this section to help develop 
m anagem ent and restoration recommendations for riparian areas along Sheridan 
Creek and the HF River in H arrim an State Park. Riparian health assessments, 
aerial photograph analysis, historical investigations, and anecdotal information 
all provide information about disturbed site condition and history. Comparisons 
w ith sedge/w illow  reference sites are also made to help determine vegetation 
potential.
R iparian health  evaluations—I collected riparian health assessment data in five 
representative polygons along Sheridan Creek (Map 7) and three representative 
polygons along the H enry's Fork River in Harrim an State Park (Map 8). 
Placement of polygon locations along Sheridan Creek was a function of 
m anagem ent breaks and changes in riparian and stream conditions. Polygon 
locations along the H enry's Fork River in Harrim an State Park (HSP) were 
almost entirely a function of the different riparian types present in HSP, and the 
need to sample each one.
Polygon size was largely determ ined by the homogeneity of the riparian area 
being assessed. Polygons along Sheridan Creek were large because riparian 
com munities were relatively homogeneous. In contrast, riparian areas along the 
HF River in HSP were m ore heterogeneous and required smalled polygon sizes 
to keep vegetation changes w ithin polygons reasonable. Summary data is 
presented in Appendix C. Riparian health scores for the polygons evaluated are 
presented in Table 18.
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Table 18. Riparian health scores for polygons along Sheridan Creek and the HF River in HSP
Polygon Number Health Score Major limiting factors
Sheridan Creek
1 38% Noxious weeds, bank alteration, and lack of 
deep binding root mass
2 48% Noxious weeds, bank alteration, heavy woody 
browse, and bare ground
3 40% Noxious weeds, bank alteration, heavy woody 
browse, low woody spp. establishment and 
regen., and bare ground
4 35% Noxious weeds, bank alteration, channel- 
incision, heavy browse, low woody spp. 
establishment and regen.
5
Henry's Fork River 
in Harriman State Park
40% Total cover, noxious weeds, lack of deep binding 
root mass, heavy woody browse, and low 
woody spp. establishment and regen.
1 36% Noxious weeds, undesireable spp., lack of deep 
binding root mass, and bank alteration
2 36% Noxious weeds, lack of deep binding root mass, 
bank alteration, and bare ground
3 60% Total cover, noxious weeds, undesireable spp, 
heavy woody browse, lack of deep binding root 
mass
The lower the percentage value of the health score, the poorer the condition of 
the polygon evaluated. Factors contributing to low polygon score are listed in the 
lim iting factors colum n of Table 18. Health scores should not be compared 
between Sheridan Creek and the H enry's Fork River because the two streams are 
of different sizes, have different vegetation potential, different capacities for 
sedim ent transport, and different disturbance processes. For details of the health 
assessment methodology, and data sheets used, see Appendix C.
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A erial photograph analysis, historical and anecdotal inform ation—Notes from 
aerial photograph comparisons, historical material, informal interviews w ith 
basin residents, and field observations are sum m arized in this section. Several 
pieces of information presented here about Sheridan Creek and the HF River in 
HSP are significant to the goals of this project and are incorporated into the 
m anagem ent and restoration recommendations presented after the discussion 
section. Information was field checked for validity when possible and 
descriptions are referenced to Maps 9 and 10 so that those interested m ay find 
the sites described below. Observations of riparian vegetation conditions are 
presented first, followed by those related to fluvial geomorphology.
Sheridan Creek. Strong fenceline contrasts in riparian vegetation occur in several 
places along the creek. Fenceline contrasts in vegetation are significant because 
they show  the effects of different grazing managem ent strategies and highlight 
the successional changes in vegetation that have resulted.
Specifically, these contrasts occur between pastures above and below the New 
Yale-Kilgore Rd. (pt A on Map 9; Photo 12); between an ungrazed pasture and 
adjacent pastures on the Sheridan Ranch (pt B on Map 9; Chris Hoag pers. com 
1998); between the Idaho D epartm ent of Lands Combine Field and Laird 
allotments (pt C on Map 9); and between the Sharp's ranch exclosure and the 
surrounding H arrim an State Park lands along Icehouse Creek (pt D on Map 9), 
The presence/absence of willows was the most notable vegetation contrast in the 
fencelines described above.
Combine Fiel
Diversion 8
Diversion 9
Harri
Kilometers
Streams are in blue
Diversions are in double red
Roads are in thin dashed black
Fences are in solid black
Letters refer to observations noted in text
Map 9. Map of Sheridan Creek with 
points referenced to observations 
noted in the text
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Photo 12. The fenceline contrast above and below the New Yale-Kilgore Road.
Diversion construction and operation, and road construction have caused 
changes in streamflow, sedim ent transport, and channel configuration along the 
Sheridan Creek study section. Observations related to stream  geomorphology are 
described below beginning on the Sheridan Ranch, above the study section.
M alfunctioning diversions on the Sheridan Ranch capture stream flow and divert 
it to ditches that return overland flow to Sheridan Creek in the study section. The 
am ount of flow being diverted from the creek is unknown. The quantity of 
overland flow resulting from diversions on the Sheridan Ranch is unclear, bu t it 
appears to have acted in concert w ith late 1970's and early 1980's road 
construction activities on the Old Yale Kilgore Road to create headcuts and 
severely incised channels in swales 
leading to Sheridan Creek (pts E and 
F on Map 9; Photo 13). These 
headcuts deliver significant am ounts 
of sedim ent to Sheridan Creek and 
have helped create at least one
potential problem downstream . --------------- ------------------------------------------
Photo 13. Headcut in upland area of the Combine
Field pasture. Person is 5 feet 4 inches for scale.
6 8
Sediment from upland headcuts such as the one in Photo 13, dow ncut diversion 
ditches, and eroding streambanks forms extensive m ud flats at the m outh of 
Sheridan Creek on Island Park Reservoir. These m ud flats m ay prevent fish from 
m oving into the creek during periods of low w ater levels and poor w ater quality 
in the reservoir. This is significant because one of the goals of the Sheridan Creek 
Restoration Project is to improve stream conditions so that reservoir fish can 
move into the creek during these times.
O ther hum an structures along the creek also provide potential stum bling blocks 
to planned restoration efforts. The culvert at the Old Yale-Kilgore Rd. crossing of 
Sheridan Creek (not show n on Map 9), and the Green Canyon Road bridge (pt G 
on Map 9; Photo 14) both appear to be undersized for the peak flows that 
regularly occur on Sheridan Creek. Many restoration project participants believe 
these problems are insignificant, perhaps because flow records are extremely 
limited for Sheridan Creek and do not reveal peak flow characteristics. Most 
participants have also never seen Sheridan Creek in flood. Photo 14 was taken in 
June of 1998, which was a m uch smaller runoff year than 1997.
Sheridan Creek Restoration 
Project plans include restoring 
flows by fixing malfunctioning 
diversions. As flows are returned 
to the creek channel these two
structures may need attention to ________
, r , .  ̂ Photo 14. Sheridan Creek roars under the Green
prevent them  from w ashing out. Canyon road bridge during spring runoff.
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N um erous conditions along the creek appear related to the suspected increases 
in overland flow that have resulted from diversion malfunction upstream  on the 
Sheridan Ranch. Aerial photo comparisons revealed that the m eander m arked on 
m ost m aps at the confluence w ith Willow Creek cut off between 1963 and 1978 
(pt H  on M ap 9).
Historic diversion construction and maintenance in the vicinity of diversions 8 
and 9 have involved significant channel m anipulations/ relocations (Fig. 6; also 
noted on historic aerial photographs on file at the H enry's Fork W atershed 
Center). Sheridan Creek near diversion num ber 8 is rapidly m igrating away from 
the diversion structure and recently constructed fish ladder, back into its historic 
channel to the south. The stream  channel near diversion 9, and around old bridge 
abutm ents on H arrim an State Park property appears to have been straightened 
(pts I and J on M ap 9). Diversion num ber ten captures about 60 percent of peak 
flow and all of low flow (pt K on Map 9).
Channel segments separate from diversion reaches also show evidence of 
instability (pt L on M ap 9), suggesting that stream-scale adjustments in sinuosity 
may be still occurring as a result of hum an activities.
The total geom orphic effect of the diversion problems on Sheridan Creek is that 
channel stability below the confluence w ith Willow Creek is marginal, flow 
regimes have been altered, and large quantities of sedim ent are being delivered 
to Island Park Reservoir. Above the confluence w ith Willow Creek, the channel 
pattern does not appear to have been disrupted. As flows are restored, channel 
stability may be com prom ised because of the poor vegetation condition.
Solid red lines mark historic 
channel. Dashed red lines 
mark old ditches. Ditch 
marked 1953 was not present 
on the 1947 aerial photo 
but showed up on the 1953 
one. Appearance of older ditch 
could not be dated. Current 
ditch configuration goes back 
to at least 1959.
, Diversion 8
M  y  ■
A
%.
Sheridan Creek in the vicinity of diversion eight
Di%rsion 9
Figure 6. Sheridan Creek in the vicinity of diversion 8 (top) and diversion 9 (bottom)
71
The Henry's Fork River in Harriman State Park. Riparian areas along the HF River 
in HSP have also been impacted by hum an activities. Unlike Sheridan Creek, 
impacts to riparian areas along the HF River are primarily related to grazing. 
However, construction of Island Park dam  in 1939 altered flow-sediment 
relationships, and water tem perature regimes, and may also be affecting riparian 
areas. Support for these conclusions was derived from aerial photograph 
analysis, historical, and anecdotal information. Observations related to 
vegetation are described first, followed by those related to geomorphology.
Cattle grazing occurred on the Railroad Ranch from ca. 1898 to ca. 1975 and has 
altered riparian vegetetation composition. No fenceline contrasts are present to 
showcase such alterations, but historical photos do show a fringe of shrubs 
(presumably Salix spp.) and a few trees along the river near w hat is now Last 
Chance (USGS photo library, D. G. Thompson panoram a #204-206).
Additionally, rem nants of willow stands occur on many islands on the main HF, 
and along Thurm on Creek in HSP (pts. A, B, C in Map 10), suggesting that 
willow coverage may have been higher in the past. Other spring-fed systems in 
the HF watershed w ith similar substrates and flow regimes m aintain Salix spp. 
communities, suggesting that the HF River may also be able to do so 
(specifically, the W arm River at Pole Bridge, Buffalo River above the Buffalo 
River cam pground, and Elk Creek above the confluence with the Buffalo River).
Few bankside willows are present in Railroad Ranch photos dated from 
approxim ately 1915 that look upstream  from the ranch com pound, but it is 
possible that willows had already been removed by that time. In addition to 
extensive grazing, the Railroad Ranch also conducted intensive haying
\
Thurmo 
Creek
Railroad 
anc
Kilometers
r
Rivers and streams=
Roads=
7 \
Map 10. Map of the Henry’s Fork 
River in HSP with pts. referenced in 
text
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operations, plow ing fields next to the river and seeding hay mixes dom inated by 
Phleum pratense (common timothy). Today, haying operations no longer occur 
and riparian areas are fenced from livestock grazing, but utilization of Salix spp. 
by moose is very heavy in HSP.
Geomorphic changes along the HF River in HSP are difficult to identify. Historic 
photos of floods in HSP show overbank flows (HSP archives, photo num bers 
80.2.35 and 80.2.36), bu t current bankfull flows do not appear to fill the channel 
to the top of the bank, suggesting that channel incision has occurred in places.
Old m aps, archived photos, and aerial photograph comparisons indicate the 
presence of more islands in the HF River than are currently present in HSP (HSP 
archives, photo num bers 79.2.50, and 80.2.36). Specifically, more islands were 
present in the Big Bend and near the Ranch compound, two reaches of extremely 
low gradient. W ithout question. Island Park dam  has reduced sedim ent flows, 
which may have been needed to m aintain islands in the river. Islands may have 
disappeared from more recent photos because of erosion caused by sediment- 
lim ited water coming from Island Park dam, or they may have simply been 
inundated by higher flows during the aerial photos.
Increased sedim ent flux and willow seedbed availability along the HF River may 
have allowed larger willow communities to occur in historic times than current 
conditions allow. Island Park dam  has also altered the river's hydrotherm al 
regime and elim inated iceflows (documented in H arrim an archives) that may 
have scoured banks and created seedbeds for willows (Cordes and others 1997).
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Com parisons of d isturbed  and reference site conditions—Data similar to that
collected in sedge/w illow  reference sites was also collected in ten disturbed sites
along Sheridan Creek and the HF River in HSP (Map 6). I used this information
to help determ ine riparian vegetation potential in disturbed sites by com paring it
w ith the sedge/w illow  reference sites. Data for environmental param eters that
significantly correlated (Tables 14 and 17) w ith presence of sedge, willow, and
mixed sites are displayed below for the disturbed sites (Tables 19 and 20).
Table 19. Summary of water table depth data for transects along Sheridan Creek and the HF 
River in HSP.
Water Table Data
Average Water Table Depth ̂ cm)
Sheridan Creek Harriman State Park
Well 1 June 1 -14.2 -23.4
Well 1 Aug 1 -61.0 -27.3
Well 2 Aug 1 -69.3 -78.5
Well 1 Fluctuation 59.9 6.1
Well 1 Average -37.1 -9.3
Well 2 Average -43.3 -43.6
Average water table depths along Sheridan Creek were most similar to the 
willow type. Average riparian w ater table depths sampled along the HF River in 
HSP were most similar the mixed vegetation type (compare Table 19 w ith Tables 
10 and 11). W ater table depths varied greatly from site to site along Sheridan 
Creek and the HF River in H arrim an State Park, suggesting that a case by case 
approach be taken to site revegetation.
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Table 20. Summary data for streambed substrate (D50 finer) in sites along Sheridan Creek and 
the HF River in Harriman State Park (size classes are in parentheses)
Number of Sites
Environmental Variable Sheridan Creek HF River in Harriman State Park
Stream Bed Substrate
Small cobble (93-185mm) q1 0
Coarse gravel (10-46mm) 1 2
Fine gravel (2-lOmm) 2 2
Sand (.062-2mm) 1 1
Silt/clay (<.062) 1 0
Vegetated 0 0
1 Zeros mean that no sites had that particular streambed substrate
Streambed substrates in disturbed sites along Sheridan Creek and the HF River 
in HSP showed evidence of the dom inant flow regimes, sediment transport 
phenom ena, and hum an disturbances occurring along each stream. Sites along 
the runoff-dom inated, sediment-laden Sheridan Creek generally had finer bed 
substrates than those along the HF River in Harriman, which is sediment limited 
and spring-fed.
Com paring stream bed substrate data between sedge, willow, and mixed sites 
(Table 15), and Sheridan Creek and the HF River in HSP (Table 20) reveals the 
opposite of water table based predictions of riparian vegetation potential. Based 
on findings of my sedge/w illow  investigations, the finer substrates found along 
Sheridan Creek w ould be predicted to support a more sedge-dom inated riparian 
community, whereas the HF River in HSP w ould be predicted to support a more 
willow-dominated community. Because of individual site variability, such coarse 
generalizations should be followed by site specific analysis of riparian conditions 
before any revegetation efforts are attem pted.
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DISCUSSION
O bjective One-Reference Area Assessm ent
W atershed scale riparian  inventory—Few sources of existing information 
actually describe riparian vegetation patterns in the Upper Henry's Fork basin. 
The Targhee National Forest Ecological Unit Inventory describes eight major riparian 
ecological unit types. These ecological units roughly correspond w ith the ten 
riparian com munity types that I inventoried (Table 21) (Bowerman and others 
1997).
Table 21. Riparian community types and Targhee National Forest riparian ecological unit types 
recorded for the Upper Henry's Fork watershed
Riparian Community Type (CT) Major Riparian Ecological Unit Types
Trees
Picea/Comus stolonifera CT ABILAS /CALCAN4, CALCAN4
Picea/Galiunt triflorum CT Bootjack, 0-4% slopes
ABILAS /CALCAN4, CALCAN4
Boo^ack, poorly drained, 0-2%
slopes
PINCON Perfa, 0-4% slopes
PICENG Cryaquolls, 2-8% slopes
Shrubs
Salix boothii/Carex rostrata CT Salix/Graminoid Cryaquolls, 0-6%
Salix boothii/Smilacena stellata CT slopes
Salix geyeriana/Carex rostrata CT Salix/Graminoid Cryaquolls, poorly
Salix geyeriana/Poa pratensis CT drained, 0-6 % slopes
Salix w olfii/M esic  forb CT Salix/Graminoid Tepete 0-1% slopes
Graminoids
Carex aquatilis CT Graminoid Chickreek 0-1% slopes
Carex nebrascensis CT
Carex rostrata CT
Differences between the riparian com m unity types and the ecological unit types 
may be apparent because broader m ethods were used to describe the ecological 
un it types.
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General riparian m anagem ent information for the riparian ecological units is 
presented by Bowerman and others (1997), and recommendations are made by 
Jankovsky-Jones (1996) for specific riparian and w etland sites in the upper 
watershed. To augm ent these two excellent sources of information, the results of 
m y habitat assessment reach sample site inventory w ork are discussed below, 
and m anagem ent and restoration recom mendations made in the next section.
Riparian vegetation patterns. I sam pled more habitat assessment reach sample sites 
along runoff-dom inated stream s (21 out of the 35 sites) than along spring-fed 
streams. Increased sam pling of spring-fed streams might change correlation 
strengths for the environm ental variables m easured. For the sites sampled, 
correlations docum ented in the results section suggest that riparian vegetation 
patterns at the scale of the U pper H enry 's Fork watershed are strongly associated 
w ith stream  hydrologie regime. Two factors seem to be of im portance in 
developm ent of this pattern.
Differences in hydrology associated w ith spring-fed and runoff-dom inated flow 
regimes appear to manifest themselves in vegetation patterns. The m ost obvious 
hydrology-associated pattern  I observed was the dom ination by Carex spp. 
(sedges) along spring-fed creeks (Photo 15).
Photo 15. Pictures of sedge-dominated riparian areas along spring-fed creeks.
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It is possible, however, that long-term grazing disturbance has altered riparian 
vegetation com m unity structure along these streams. This second possibility 
seems likely because five of the spring-fed sites I visited had high historic a n d /o r  
present grazing pressure.
W illow communities along spring-fed streams may be less resilient to long-term 
grazing pressure than those along runoff-dominated streams because 
reproduction is limited. The reduced overbank deposition of sediment occurring 
along spring-fed streams may reduce formation of seedbeds vital for willow 
reproduction. In addition, longer periods of bankfull flow are experienced along 
m ost spring-fed creeks, as compared to runoff-dominated streams (Whiting and 
Stamm 1995). Even if sedim ent deposits are present to act as seedbeds, they may 
not be available for colonization when willow seeds are being shed because they 
are still underw ater.
O ther factors m easured, while likely important, were not significant in my 
analyses using riparian com m unity types. Re-grouping sites by their common 
structural elements and re-doing the chi-squared tests increased total correlation 
strength w ith the environm ental variables
Total chi-squared p-value Grouping category
0.7331 riparian community types
0.2951 structural types
The total of chi-squared p-values for the variables decreased by 0.438 (roughly a 
60 percent decrease). The environm ental variables m easured better correlated 
w ith the four structural categories than w ith the riparian community types 
presented in the results chapter (Table 4).
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Hypotheses 1-5. 1 conclude that there is correlation in the U pper Henry's Fork 
w atershed between riparian com munity type and stream hydrologie type, and 
between riparian com m unity type and presence/  absence of grazing in the 
sam ple site subbasin. O ther environm ental variables were not significantly 
correlated (Tables 4 and 6).
To help provide reach-scale information about sedge/w illow  potential along 
Sheridan Creek and the HF River in H arrim an State Park, I collected 
environm ental data at sedge/w illow  reference sites, and at sites along the 
disturbed streams. Results of the sedge/w illow  reference site investigations are 
discussed below, followed by synthesis of disturbed site information.
Sedge/W illow  Investigations—Although useful for determ ining potential 
riparian conditions in disturbed sites and providing information on the ecology 
of Carex and Salix spp. (sedges and willows), the results of sedge/w illow  
reference site investigations should be interpreted w ith caution because of the 
study 's short time frame. The results of the w ater table depth investigations are 
statistically significant, bu t should be backed by several more years of data 
collection to increase their validity.
Revegetation efforts attem pt to bypass seedling mortality by using cuttings, 
rooted stock, and other m ethods that increase initial planting survival rates. For 
m aking riparian restoration and m anagem ent recommendations, my 
observations of m ature Salix spp. (willow) communities should serve as useful 
predictors of potential success of planted willows, w hen combined w ith 
background information provided by the literature.
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Strong statistical differences between sedge, willow, and mixed sites for well 1 
Aug 1 suggests that late sum m er water table depths are useful indicators of 
sedge-willow potential in riparian sites of the U pper H enry 's Fork basin.
Average and A ugust 1 w ater table depths in well 1 were most significantly 
(Kruskal-Wallis tied p 0.0006 and 0.0003, respectively) different across the 
vegetation site types for the two wells and all the dates compared (Tables 12 and 
13). In particular, Kruskal-Wallis rank differences were strongest between sedge 
and willow types, and sedge and mixed types, w ith differences between willow 
and mixed types contributing little to the statistical relationship.
Regression analysis provided another view of how sedge and willow canopy 
coverages related to late sum m er water table depths (Fig. 5). As shown by the 
adjusted R-squared values (0.302 for sedge and 0.314 for willow), not all the 
variation in the sedge and willow canopy coverage data was accounted for by 
the most highly correlated water table depth metric (well 1 Aug 1). Addition of 
other habitat variables to the regression equations might increase predictive 
power.
Streambed substrate was also significant and non-random ly associated across the 
sedge, willow, and mixed vegetation sites. Both mixed and willow sites occurred 
more in conjunction w ith coarse bed substrates. Sedge sites frequently were 
found along stream s w ith finer gravels, sands, and occasionally silt bed 
substrates.
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Hypothesis 6. 1 conclude that average and seasonal w ater table depths, and 
stream bed substrates are different across my sedge, willow, and mixed sites. 
More specifically, differences are largest between sedge and willow, and sedge 
and mixed vegetation sites.
W hy the above correlations between watertable depths, bed substrates, and 
sedge/w illow  com munity composition exist is an interesting question. The 
season-long high w ater tables found along spring-fed creeks may favor sedges 
because they are more tolerant of anaerobic soil conditions (Dionigi and others 
1985).
As discussed earlier, willow communities may be slow to form along spring-fed 
creeks because reproduction is limited and adult persistence is hindered by high 
riparian water tables. Alternatively, livestock grazing may have shifted 
sedge/w illow  composition along the spring-fed streams sampled.
O bjective Tw o-D isturbed Site A ssessm ent
Sheridan Creek and the HF River in H arrim an State Park are heavily used in 
comparison w ith m any streams in the U pper H enry’s Fork basin. The effects of 
historic and current grazing, irrigation activities, and road construction are more 
evident along Sheridan Creek, where bank erosion, stream  sedimentation, loss of 
native plant species, and fishery decline have occurred. Perhaps because riparian 
areas along the HF River in H arrim an State Park have recovered some from the 
impacts of Railroad Ranch operations, the effects of hum an use are more subtle. 
However, dead and decadent heavily-browsed willows, apparent changes in 
channel geometry-stream flow relationships, and decades of grazing use and
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flow regulation point to maintenance of disturbed riparian and stream conditions 
in H arrim an State Park.
The following descriptions sum m arize results of disturbed and reference site 
assessments. M anagement and restoration recommendations are presented in the 
following section.
Sheridan Creek—Riparian community type distribution/com position along 
Sheridan Creek appears to be a function of complex interactions between 
grazing, w ater table depths, micro-site effects, stream gradient, wildlife 
herbivory, and historic land-use patterns. Based on stream channel cross- 
sections, m eander patterns, and gradient, Sheridan Creek from the Old Yale- 
Kilgore Road to Island Park Reservoir can be broken into three geomorphic 
sections (Map 11).
As Sheridan Creek flows south under the Old Yale-Kilgore Road, it contacts a 
broad basalt flow and is turned east toward Island Park Reservoir. This first 
section (beginning on the left in Map 11) contains gravel and cobble riffles 
followed by long pools w ith finer substrate. Occasional outcrops of basalt 
bedrock confine the channel, which is bounded by a slightly entrenched but well 
established floodplain. Gravel bars are scattered along this section and provide 
ideal seedbeds for vegetation establishment.
Old Y ale-K ^ore ^d . j
S e c t io n /  Sheridan Creek 
One ,
ombine 
ield pasture
/
Polygon 1 
Polygon 2 
Polygon 3 
Polygon 4 
Polygon 5
Streams and diversions^ 
Roads=
Fences=
Geomorphic section lines
Map 11. Health assessment polygons and geomorphic breaks along Sheridan Creek
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Riparian vegetation in this section is conspicuously herbaceous and species such 
as Carex nebrascensis (Nebraska sedge), Eleocharis palustris (spike rush), and 
Trifolium spp. (clover) are common. Willows occur in scattered clumps in the 
Laird Allotment below the Combine 
Field pasture. Total canopy cover is 
lower in the Combine Field than other 
m anagem ent units dow nstream  and it 
appears as though grazing and 
reduced stream  flows are responsible 
for reducing vegetation coverage and 
riparian extent (Photo 16).
mÊmUsmoÊStism
ait
Photo 16. Typical riparian conditions in the 
Combine Field pasture.
Several conditions exist in this stream section that are significant to riparian and 
fishery restoration efforts. Upstream  diversions alter stream  hydrology by 
reducing peak and base flows. In several places, upland headcuts contribute 
sedim ent to Sheridan Creek. Raw, vertical banks deliver large quantities of 
sedim ent in the vicinity of diversion point eight, and the confluence w ith Willow 
Creek. Except for a few recent recruits, willows are entirely absent from the 
Combine Field pasture. H igh grazing pressure reduces riparian canopy coverage 
and contributes bank sedim ent to the stream channel.
A round diversion point nine, Sheridan Creek leaves the confining basalt flow 
(Map 11). Section two begins here and continues dow nstream  to a point below 
the Green Canyon Road bridge. Geomorphically, Sheridan Creek makes a 
transition through this section from the slightly entrenched conditions upstream  
to the broad, unconfined floodplain found in section three.
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Riffles and pools are interspersed w ith long glides. Utilization of riparian 
vegetation in the Laird Allotment and H arrim an State Park riparian exclosure is 
less than in the Combine Field pasture. Recent failure of diversion nine, and 
historic stream  alterations for diversion and road construction appear to have 
shifted geomorphic conditions in section two tow ard those found in section one. 
The presence of new  willow recruits in lower portions of stream section two and 
historic aerial photo analysis support this obesrvation.
Factors that may be influencing riparian and fishery condition in section two 
include:
• Overflow and main channel confinement by the Green Canyon Road
• Sediment input from upstream  sources and bank erosion
• Late season grazing, which heavily impacts willows along the stream
Section three continues from below the Green Canyon Rd. bridge downstream  to 
Island Park Reservoir. In this section, Sheridan Creek takes on the classic form of 
a m eandering stream (Map 11). Wide m eanders loop dow n valley and riparian 
vegetation is dom inated by water-tolerant species such as Carex rostrata (beaked 
sedge) and Eleocharis palustris (spike rush). Willow recruitm ent is occurring 
where hum an disturbances have w idened the channel and allowed gravel bars to 
form. Few m ature w illows are present along the stream, but several large, 
m ature plants are present in the grazing exclosure m aintained near the ranch 
house present on H arrim an State Park property. W hether these willows were 
planted or are rem nants of a population along the stream is unknown.
8 6
W ith reconstruction of diversion num ber nine in sum m er of 1998, section three 
should no longer be de-watered and impassable to fish during periods of low 
flow. However, other factors may now limit late season fish passage into 
Sheridan Creek:
• Diversion 10 capture» all of Sheridan Creek's low flow and about 60 
percent of peak flow.
• With capture of stream flow by diversion 10, the historic channel has filled 
in w ith silt and vegetation.
• M ud flats occurring where Sheridan Creek flows into Island Park 
Reservoir may block fish passage during periods of low reservoir water 
levels.
The sections of Sheridan Creek in my study are contained in public lands 
adm inistered by the Idaho Departm ent of Lands and Harrim an State Park. These 
agencies are partners in the Sheridan Creek Restoration Project, which is 
supported by a four-year, section 319 grant from the U.S. Environmental 
Protection Agency. Electric fence exclosures, pasture rotations, off-stream water 
development, increased range monitoring, and diversion reconstruction are 
some of the tools being used by project participants to improve cattle distribution 
and riparian and stream  conditions. Time and monitoring should tell if efforts 
are successful at restoring the Sheridan Creek fishery.
The Henry's Fork River in Harriman State Park. In contrast to Sheridan Creek, the 
H enry 's Fork River in H arrim an State Park presented few clues to historic and 
current riparian potential. Several factors led me to believe that riparian areas 
could support more willows than are currently present: presence of w ater table
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conditions similar to those found along streams with greater willow coverage; 
presence of heavily browsed willow seedlings that don 't appear to survive for 
more than a few years; presence of flat-topped willows on islands, where historic 
cattle grazing may not have eliminated them, but moose browse keeps them 
from growing normally; and, heavy browse of existing willows by moose.
Additionally, willow reproduction may be limted by alteration of sediment 
transport-flow relationships below Island Park Reservoir and associated 
reductions in formation and tem porary inundation of seedbeds. Thermal 
regulation of water tem peratures by the IP dam has eliminated iceflows 
(docum ented prior to construction of dam; Harrim an State Park archives) that 
m ay have scoured banks and also created seedbeds (Cordes and others 1997). 
A lthough the HF River in Harrim an State Park may be able to support increases 
in willow coverage, additional research is necessary to determ ine why such 
coverage is not occurring naturally. I propose that wildlife utilization is the 
prim ary factor limiting willow establishment and normal growth patterns along 
the H enry 's Fork River in Harrim an State Park.
8 8
Project Synthesis and Suggestions for Future Research
Riparian areas in the U pper Henry's Fork watershed encompass a w ide range of 
structural and vegetation types. The riparian community types and structural 
groups inventoried are distributed along apparent gradients of hydrology, 
disturbance, substrate coarseness, and light availability. Hydrologie associations 
were m ost evident for sedge-dom inated riparian communities.
W atershed scale reference site assesment revealed sedge community distribution 
to be skewed tow ard spring-fed systems. This finding is supported by two 
findings of the sedge/w illow  investigations. Sedge communities sampled along 
runoff-dom inated and spring-fed streams had water tables closer to the soil 
surface than either of their willow or mixed counterparts. With water tables 
significantly closer to the soil surface on spring-fed creeks than on runoff- 
dom inated stream s for several reading dates at both wells, it seems reasonable to 
make the generalization that spring-fed creeks favor development of sedge- 
dom inated communities. However, historic grazing impacts and presence of 
dense willow communities along some spring-fed systems suggests that this 
generalization may not always hold true.
Interaction between stream flow and channel dimensions appears to be an 
im portant factor in determ ining riparian w ater table depths and plant species 
distributions. It w ould be interesting to link actual stream w ater levels w ith 
riparian w ater table depths and com munity plant composition. If w ater table 
depths and bed and bank substrates influence plant species distributions by 
im pacting soil oxygen concentrations, then m easurem ent of field soil-water
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oxygen concentrations in sedge and willow dom inated communities might 
provide a better predictor of distributional patterns.
Factors including recharge-discharge dynamics and substrate coarseness 
influence riparian w ater table depths and may play a larger role in riparian 
vegetation dynam ics than is currently acknowledged. Hopefully future research 
in the HP w atershed, where spring-fed and runoff-dominated streams occur in 
such close proximity to one another, will answer some of these questions.
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RESTORATION AND MANAGEMENT 
RECOM MENDATIONS
Education efforts m ust communicate the impacts of grazing, logging, housing 
development, irrigation diversions and flow management, and other 
disturbances to reduce future dam ages to riparian and stream systems in the 
U pper Henry's Fork basin. The following restoration and m anagem ent 
recom mendations are presented in the context of w hat I feel is possible in the 
watershed, given the écologie and socioeconomic situations at hand. More 
detailed plans could be developed, but restoration occurs one small step at a 
time.
The U pper H enry 's Fork W atershed
The need for cooperation among involved parties is param ount in restoration 
efforts because of the potential for displaced effects (ie. conditions in one 
m anagem ent unit drastically affecting conditions in another), and duplication of 
efforts. Review of agency regulations, zoning laws, EPA w ater quality standards, 
and water rights is necessary to place riparian and stream condition into context 
w ith tim ber harvest practices, grazing activities, stream flow diversion, and 
housing developm ent occurring in the Upper Henry’s Fork watershed. Some 
recom mendations m ade below, and in the Sheridan Creek and H enry's Fork 
River sections m ay not appear necessary to restore riparian function or stream 
health. However, ignoring problem s such as irrigation diversion failure (see 
Icehouse Creek and diversion eight on Sheridan Creek) may hinder up and 
dow nstream  m anagem ent and restoration efforts. For example, sedim ent
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contributed by diversion failure and bank erosion may prom pt further bank 
erosion downstream .
The following observations and recommendations are noted to draw  attention to 
existing conditions, rather than place blame.
1. Riparian areas along Antelope Creek and Waterfall Creek in Antelope Park
w ere heavily grazed sum m er 1998 and appeared to have lost their willow 
component. Willows are present on Thurmon Creek below Golden Lake 
and along the various forks above the lake. Their flat-topped condition 
indicates heavy browse by cattle or moose. Reduction of grazing or 
browsing pressure in both areas should allow willow communities to 
regain stature.
2. The diversion on Icehouse Creek (Shotgun Valley) near the Sharp's ranch
house in H arrim an State Park appears to have been designed w ithout 
consideration for peak flows. W hen I inspected the diversion sum m er 
1998, just after its repair, banks vegetated with Carex rostrata (beaked 
sedge) had been replaced by a low earthen berm that did not appear 
adequate to resist erosion or contain peak flows. Additional support or 
revegetation is recom m ended to keep this structure from failing.
Sheridan Creek
Goals developed for the Sheridan Creek Restoration Project under the U.S. 
Environmental Protection Agency 319 grant include: restoring stream  hydrology, 
channel function, and connectivity; im proving riparian and aquatic habitat; 
restoring resident and m igratory fisheries in Sheridan Creek; and, improving
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w ater quality in Island Park Reservoir. Within this framework, grazing 
m anagem ent and diversion repair objectives are currently being implemented. 
The goals listed above follow in a logical sequential order. Before 
developing specific riparian revegetation recommendations, several things need 
to happen.
Streamflow and sedim ent transport patterns need to attain a dynamic 
equilibrium  that is expected for some period of time, if not perpetuity. Continued 
repair and maintenance of diversion structures, treatment of the headcuts in the 
Combine Field pasture, bank stabilization, and development of overflow channel 
passage across, or under the Green Canyon Road appear to be the main actions 
necessary to achieve this result.
Runoff release patterns from Sheridan Reservoir and Sheridan Creek's low-flow 
needs should be considered by management of the Sheridan Ranch.
Channel adjustm ents may continue if the loss in sinuosity resulting from historic 
channel m anipulations (near diversions 8,9, and the old bridge abutm ents in 
H arrim an State Park) and resultant channel responses are not yet balanced along 
the channel (Lane 1955). The recent and ongoing adjustments (confluence w ith 
Willow Creek, and just upstream  and downstream  of diversion eight) are an 
indication that this equilibrium  has not yet been reached. Allowing the stream 
channel to continue adjusting may be necessary before any long-term dynamic 
equilibrium  can be reached (H upp 1992).
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G razing m anagem ent strategies along Sheridan Creek are beginning to 
incorporate recovery and maintenance of riparian health. H arrim an State Park is 
leading the way in this respect w ith development of a riparian pasture and 
deferred, rest rotation grazing system on their property. Current plans include 
another year or two of rest, followed by incorporation of the riparian pasture into 
the grazing rotation plan. Riparian vegetation potential on H arrim an State Park 
property is unclear because it is unknow n how  diversion reconstruction and flow 
restoration will interact w ith channel morphology to influence riparian 
vegetation. An herbaceous dominated community and a mixed 
shrub/herbaceous com munity appear to be the two different riparian vegetation 
communities that may result from the potentially different hydrogeomorphic 
conditions. These two communities may require different grazing managem ent 
strategies.
Cattle grazing can impact both potential vegetation communities. Willows are 
susceptible to preferential browsing by cattle in the fall. High fall use may 
decrease plant vigor and persistence. Both willow and herbaceous communities 
may suffer bank impacts if grazed during early sum m er w hen banks are wet. 
Herbaceous vegetation communities are more compatible w ith fall grazing 
(RWRP 1997a). Adjustm ent of grazing strategies may be necessary to m aintain 
both desired species coverage and bank stability characteristics (RWRP 1997a; 
Ehrhart and H ansen 1998).
In the Combine Field pasture (Idaho D epartm ent of Lands administration), 
decreased riparian vegetation coverage, absence of willows, and bank shearing 
and stream  sedimentation indicate that significant im pact is still occurring due to
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grazing. Grazing management in the the Combine Field pasture is addressed in 
the Sheridan Ranch Grazing M anagement Plan (Burkhardt and Webster 1998). 
Historic season-long grazing use of the Combine Field pasture and alteration of 
stream  hydrology and sediment transport phenom ena appear to have reduced 
riparian extent and altered riparian vegetation composition (elimination of 
willows and increased coverage of grazing tolerant species). The current grazing 
strategy for the Combine Field pasture is to incorporate it into a rotational 
schedule w ith other pastures of the Sheridan Ranch. Altering season of use, 
herding, salting away from the stream, developing off-stream watering facilities, 
changing cattle turn-in points, and increased range monitoring are being used to 
ensure that riparian and stream condition improves in the coming years.
Dividing the Combine Field pasture into smaller units may not be feasible 
because of the cost involved in construction and maintenance of such a fence­
intensive operation (Webster pers com. 1998).
In the Laird Allotment (also adm inistered by Idaho Departm ent of Lands), 
riparian vegetation coverage is more dense, but high utilization of willows, bank 
shearing, and stream  sedimentation similarly suggest that late sum m er and early 
fall grazing continue to dam age riparian areas. Changing grazing season of use 
from one year to the next may allow recovery of willow canopy coverage and 
also help to increase bank stability.
High utilization of willows, bank erosion, and stream sedim entation may be 
contributing to poor w ater quality, reduced aquatic habitat, and sedim entation of 
Island Park Reservoir. However, it should be noted that the channel instability 
occurring in both the Combine Field and Laird allotments appears to be largely a
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function of the m eander avulsion near the confluence w ith Willow Creek and 
diversion-related channel manipulations (Fig. 6).
Time and monitoring are needed to determ ine if the previously mentioned 
m anagem ent activities will improve riparian and stream condition. M onitoring 
points have been set up by the Idaho Departm ent of Lands to determine trends 
in riparian and stream  condition. Two additional grazing managem ent 
recom mendations come to mind in the Combine Field pasture. The first is to 
develop better communications with the Sheridan Ranch managem ent and the 
Idaho Departm ent of Lands. I also recommend investigating the possibility of 
enclosing sections of good fish habitat and the most degraded riparian and 
stream habitat in two small electric fence enclosures.
The H enry 's Fork River in H arrim an State Park
M any riparian communities along the HF River may be able to support willows, 
but are not currently doing so because willow recruitm ent is limited by the 
sediment-limited, spring-fed hydrology of the HF River, and moose browse that 
keeps m any plants from surviving to maturity. Protecting existing seedlings and 
future plantings w ith fencing should allow plants to grow more normally. Based 
on comparisons w ith other spring-fed streams receiving less historic grazing 
pressure than H arrim an State Park, a mosaic of willow and sedge communities 
w ith 20-30 percent willow canopy coverage may be a reasonable coverage goal. 
This goal m ight also apply to Thurm on Creek and its tributaries.
Invasive weeds, in particular Cirsium arvense (Canada thistle), are a large 
problem in H arrim an State Park. M anagem ent use of an integrated pest
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m anagem ent approach has been ineffective, as judged by the continued spread of 
the weed. Increased support for weed eradication should be a high priority. 
W here recreational trails cross backwater or swam py areas, boardwalk crossings 
or bridges should be developed to prevent continued bank erosion.
Re vegetation m ethods—The following information is intended to prevent 
pitfalls in development and implementation of a riparian revegetation project. 
They are by no means a treatise on the subject. Planners of riparian revegetation 
efforts should do their hom ework and find out the following before ever setting 
foot on the site of interest:
1. W hat are the goals of the revegetation project? Is the planting designed to
stabilize banks, improve fish habitat by shading the channel, or maybe 
both? The objectives and m ethods used to reach the goals may be different 
depending on the goals of the project.
2. W hat information is currently available about the site's hydrology, soils,
vegetation, and land-use patterns? How accessable is the site? What 
landowners are present in the immediate vicinity w ho might have an 
interest in the project for one reason or another?
3. W hat is available in term s of funding, labor, and materials? Will volunteers be
used to do the work? Is site-adapted planting stock available?
Answering these questions will provide a good background for doing the initial 
site inspection. Be sure to contact the landowner and possibly adjacent 
landowners before accessing the site.
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During the site inspection one should:
1. Determine if the site is stable enough to do revegetation w ork
2. Inventory plant species on the site and estimate canopy coverages
3. Locate and inventory reference sites and potential planting materials
Pfankuch (1975) and Rosgen (1996) present stream channel stability assessment 
m ethods that are commonly used to determine relative stream  channel stability. 
Thompson and others (1998) also provide a useful riparian health assessment 
tool that will help identify factors that may be limiting riparian vegetation 
potential.
IF the site is deemed stable enough to proceed w ith revegetation, AND  land-uses 
are compatible w ith re vegetation efforts, determine the species to be used in the 
revegetation w ork and the quantities needed to provide the coverage desired. 
Questions to consider in choice of plant species include:
1. W hat are the goals of the planting project? For example, woody species may be
required to aid in stabilization of eroding banks; using herbaceous species 
may be more effective in low gradient streams where grazing limits 
woody plant growth.
2. W hat is the vegetation potential on the site? For example, has the w ater table
dropped such that woody species can no longer get established? Will flow 
regulation limit reproductive success, such that once planted, a species 
will only survive for one generation?
3. How does the plant species of interest respond to grazing pressure?
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Planting material requirements may be met by using seeds, rooted stock, or 
cuttings (woody plants). Using site-adapted local plant materials is im portant, 
because m atching plant environmental preferences w ith site conditions will 
increase survival rates. Incorporation of revegetation treatments into stabilizing, 
structural treatm ents is a commonly used stream restoration tool, however 
discussion of such m ethodology is beyond the scope of this short primer.
Factors to consider in the actual revegetation process include:
1. Are any perm its (e.g. Corps of Engineers 404) needed to complete the
proposed work?
2. Did you leave enough source plant material behind to ensure adequate
regeneration, reproduction, and bank stabilization?
3. W here are the high and low flow marks in relation to the planting location and
will the plants be able to w ithstand peak flow scouring and inundation, 
and base-flow drought? Marking peak flow stages in the spring w ith 
flagging is a good way to determine approximate high flow conditions. 
Low-flow w ater table depths may be determined using monitoring wells 
or by augering dow n to the water table during the planting process,
4. Is a monitoring plan in place to determine revegetation success? Pictures and
survival counts are an easy way to docum ent project successes and 
failures. W hat about satisfying the goals of the project? For example, are 
population estimates available to determine if fish num bers increase after 
the project is completed?
5. Is a m edium  available for communicating the results of the project?
Such considerations are a m inim um  needed to ensure revegetation success. 
Collaboration w ith other revegetation experts is recommended and should help
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ensure the plan is properly implemented. Results of a dem onstration willow 
planting project on Sheridan Creek are presented in Appendix D.
C oncluding Rem arks
Cum ulative observations and past research suggest that wise stewardship and 
maintenance of healthy riparian and stream areas is an investment in the long 
term  health of the landscape and hum an economy (Kauffman and others 1997). 
In the HF basin, resource managers and public conservation interests have come 
together to w ork toward fishery restoration and enhancement. Challenges exist 
for riparian restoration efforts where traditional land uses conflict w ith riparian 
m anagem ent and restoration goals. Hopefully, information provided by this 
thesis will be useful in helping riparian and fishery restoration efforts work in 
cooperation w ith traditional land uses to move forward in the common goal of 
increasing riparian and stream health.
100
LITERATURE CITED
Abacus Concepts, Inc. 1996. Statview. Berkeley, California. 268p.
Anderson, Erica. 1996. Stream geom orphology and hydrology of the upper 
H enry 's Fork watershed: a final report to the Targhee National Forest. 
Idaho State University, Pocatello, Idaho. 33p.
Angradi, T., and C. Contor. 1989. H enry 's Fork fisheries investigations. Job
completion report for 1986-1987, project No. F-71-R-12, subproject XU, Jobs 
7a and 7b. Departm ent of Biological Sciences, Idaho State University. 97p.
Auble, Gregor T., Jonathan M. Friedman, and Michael L. Scott. 1994. Relating 
riparian vegetation to present and future streamflows. Ecological 
Applications, 4:544-554.
Bailey, Robert G. 1978. Descriptions of the ecoregions of the United States. USD A 
Forest Service, Interm ountain Region, Ogden, Utah. 77p.
Baldwin Jr., Dwight A., Judith De Luce, Carl Pletsch, editors. 1994. Beyond 
preservation: restoring and inventing landscapes. The University of 
M innesota Press, Minneapolis, Minnesota. 280p.
Balon, E. K. 1975. Terminology of intervals in fish development. Journal of 
Fisheries Research Board of Canada, 32:1663-1670.
Behnke, Robert J. 1992. Native trout of western N orth America. American 
Fisheries Society, Bethesda, M aryland. 275p.
Bendix, Jacob. 1994. Scale, direction, and pattern in riparian vegetation- 
environm ent relationships. Annals of the Association of American 
Geographers, 84:652-665.
Benjamin, Lyn. 1997. Hydrologie analysis of Upper H enry's Fork basin and 
probabilistic assessment of Island Park Reservoir fill. M aster's Thesis,
Utah State University, Logan, Utah.
Benjamin, Lyn. 1997a. Proposal to investigate recharge and discharge of springs 
forming the headw aters of the H enry's Fork of the Snake River. 
U npublished proposal to the H enry's Fork Foundation, Ashton, Idaho.
12p.
Beschta, Robert L. 1991. Stream habitat m anagem ent for fish in the N orthwestern 
United States: the role of riparian vegetation. American Fisheries Society 
Symposium, 10:53-58.
101
Beschta, Robert. L., William. S. Platts, J. Boone Kauffman, and M ark T. Hill. 1994. 
Artificial stream  resteration-money well spent or an expensive failure? In: 
Proceedings of the Universities Council on Water Resources Annual 
Conference, Big Sky, M ontana, 2-5, August 1994. UCWR, University of 
Illinois, Carbondale, Illinois, pp 76-103.
Bomette, G udrun, and Claude Amoros. 1996. Disturbance regimes and
vegetation dynamics: role of floods in riverine wetlands. Journal of 
Vegetation Science, 7:615-622.
Boussu, M arvin F. 1954. Relationship between trout populations and cover on a 
small stream. Journal of Wildlife Management, 18:227-239.
Bowerman, Terry S., Dorr, Jim, Sarah Leahy, Klara Varga, and Judy Warrick.
1997. Draft Targhee National Forest Ecological Unit Inventory. USDA 
Forest Service, St. Anthony, Idaho. 788p. plus maps.
Box, J. 1996. Setting objectives and defining outputs for ecological restoration and 
habitat creation. Restoration Ecology, 4:427-432.
Brown, Christopher N. 1997. The watershed approach: making the transition 
from corridors to watersheds. River Voices, 7(4):l-6.
Burkhardt, J. Wayne, and Mike Webster. 1998. Sheridan/G olden Eagle Ranch 
m anagem ent plan. 31p.
Busch, David E., and Stanley D. Smith. 1993. Effects of fire on water and salinity 
relations of riparian woody taxa. Oecologia, 94:186-194.
Busch, David E., and Stanley D. Smith. 1995. Mechanisms associated w ith decline 
of woody species in riparian ecosystems of the southwestern United 
States. Ecological M onographs, 65(3):347-370.
Bustard, David R., and David W. Narver. 1975. Aspects of w inter ecology of 
juvenile coho salmon Onchorhyncus kisutch and steelhead trout Salmo 
gairdneri. Journal of Fisheries Research Board of Canada, 32{5):667-680.
Carter, Virginia. 1986. An overview of the hydrologie concerns related to
wetlands in the United States. Canadian Journal of Botany, 64:364-374.
Carter, Virginia, Patricia T. Gammon, and Mary Keith Garrett. 1994. Ecotone 
dynamics and boundary determ ination in the Great Dismal Swamp. 
Ecological Applications, 4(l):189-203.
102
Cooper, David J., and Bruce P. Van Haveren. 1994. Establishing felt-leaf willow 
from seed to restore Alaskan, USA, floodplains. Arctic and Alpine 
Research, 26:42-45.
Cordes, L. D., F. M. R. Hughes, and M. Getty. 1997. Factors affecting the
regeneration and distribution of riparian woodlands along a northern 
prairie river: the Red Deer River, Alberta, Canada. Journal of 
Biogeography, 24:675-695.
Daubenmire, Rexford. 1959. A canopy coverage m ethod of vegetation analysis. 
N orthw est Science, 33:43-64.
Dionigi, Christopher P, Irving A. Mendelssohn, and Victoria I. Sullivan. 1985.
Effects of soil waterlogging on the energy status and distribution of Salix 
nigra and S. exigua (Salicaceae) in the Atchafalaya River basin of Louisiana. 
American Journal of Botany, 72(1):109-119.
Fatland, Heidi J. 1982. The Railroad Ranch: from prehistory to park. Report on 
file in the H arrim an State Park archives. Island Park, Idaho.
Fetherston, Kevin L., Robert J. Naiman, Robert E. Bilby. 1995. Large woody
debris, physical process, and riparian forest development in montane river 
networks of the Pacific Northwest. Geomorphology, 13:133-144.
Fetter, C. W. 1994. Applied hydrogeology. Prentice-Hall, Inc. U pper Saddle 
River, New Jersey. 691p.
Filemaker, Inc. 1997. File Maker Pro (4.0v3). Santa Clara, California.
Foster, Jeffrey R., and William K. Smith. 1991. Stomatal conductance patterns and 
environm ent in high elevation phreatophytes of Wyoming. Canadian 
Journal of Botany, 69:647-655.
Gebhardt, Karl A., Carolyn Bohn, Sherman Jensen, and William S. Platts. 1989. 
Use of hydrology in riparian classification. In: Practical Approaches to 
Riparian Resource Management, an Educational Workshop, May 8-11,
1989. Edited by R. E. Gresswell, B. A. Barton, and J. L. Kershner. U.S. 
Bureau of Land M anagement, Billings, Montana, pp. 53-59.
Green, Dean H. 1990. History of Island Park: a pictatorial and w ritten history 
from before 1890 to Idaho's centennial year 1990. Island Park-Gateway 
Publishing Co, Ashton, Idaho. 240p.
103
Gregory, Jim. 1997. Habitat assessment in the upper H enry's Fork basin.
U npublished report subm itted to the H enry's Fork Foundation, Ashton, 
Idaho. 90p.
Gregory, Jim, and Rob Van Kirk. 1998. H enry's Fork habitat assessment Island
Park Dam to W arm River, sum m er 1997. Unpublished report subm itted to 
the H enry 's Fork Foundation, Ashton, Idaho. 71p.
Gregory, Stanley V., Frederick J. Swanson, W. A rthur McKee, and Kenneth W. 
Cum mins. 1991. An ecosystem perspective of riparian zones. Bioscience, 
41:540-550.
Griffith, J. S., and R. W. Smith. 1993. Use of w inter concealment cover by juvenile 
cutthroat and brow n trout in the South Fork of the Snake River, Idaho. 
NorthAm erican Journal of Fisheries M anagement, 13:823-830.
Griffith, J. S., and R. W. Smith. 1995. Failure of submersed macrophytes to 
provide cover for rainbow trout throughout their first w inter in the 
H enry 's Fork of the Snake River, Idaho. N orth American Journal of 
Fisheries M anagement, 15:42-48.
Groeneveld, David P., and Thomas E. Griepentrog. 1985. Interdependence of
groundw ater, riparian vegetation, and streambank stability: a case study. 
Paper presented at the Symposium on Riparian Ecosystems and Their 
M anagement, Tuscon, Arizona, April 16-18,1985. pp. 44-48.
Gustafson, Dan. 1998. Whirling disease researcher, Montana State University, 
Bozeman, M ontana. Personal communication.
Hall, James B. and Paul L. Hansen. 1997. A prelim inary riparian habitat type 
classification system for the Bureau of Land Management districts in 
southern and eastern Idaho. Technical Bulletin No. 97-11. Idaho Bureau of 
Land M anagement. 381p.
Hamilton, Warren. 1965. Geology and petrogenesis of the Island Park Caldera of 
Rhyolite and Basalt, Eastern Idaho. U.S. Geological Survey Professional 
Paper 504-C. US Government Printing Office, W ashington, D. C. 37p.
Hansen, Paul. 1997. Class notes from Forestry 389, Riparian and W etland
M anagement, Fall 1997. School of Forestry, The University of M ontana, 
Missoula, M ontana.
104
Hansen, Paul L., Robert D. Pfister, Keith Boggs, Bradley J. Cook, John Joy, and 
Dan K. Hinckley. 1996. Classification and managem ent of M ontana's 
riparian and wetland sites. M ontana Forest and Conservation Experiment 
Station, School of Forestry, The University of Montana, Missoula, MX. 
646p.
Hansson, Lennart. 1991. Dispersal and connectivity in metapopulations. 
Biological Journal of the Linnean Society, 42:89-103.
Hitchcock, C. Leo, and A rthur Cronquist. 1994. Flora of the Pacific Northwest. 
University of W ashington Press, Seattle, W ashington, 730p.
Hoag, Chris. 1998. N atural Resources Conservation Service W etland Plant 
Ecologist, Plant Materials Center, Aberdeen, Idaho. Personal 
communication.
Hoag, J. Chris, and Harold Short. 1992. Use of willows and cottonwood cuttings 
for vegetating shorlines and riparian areas. R iparian/W etland Project 
Information Series No. 3. USDA-Natural Resource Conservation Service, 
Aberdeen Plant Materials Center, Aberdeen, Idaho. 12p.
Hoag, Chris. 1993. How to plant willows and cottonwoods for riparian
rehabilitation. TN Plant Materials No. 23. Technical Notes, USDA-Natural 
Resources Conservation Service, Boise, Idaho. 12p.
Holton, George D., and H ow ard E. Johnson. 1996. A field guide to Montana 
fishes. Dave Books, editor. M ontana Fish, Wildlife and Parks, Helena, 
Montana. 105p.
H upp, Cliff R. 1992. Riparian vegetation recovery patterns following stream 
channelization: a geomorphic perspective. Ecology, 73(4): 1209-1226.
H upp, Cliff R., and W. R. Osterkamp. 1996. Riparian vegetation and fluvial 
geomorphic processes. Geomorphology, 14:277-295.
Jackson, L. L., N. Lopoukhine, and D. Hillyard. 1995. Ecosystem restoration: a 
definition and comments. Restoration Ecology 3:71-75.
Jankovsky-Jones, Mabel. 1996. Conservation strategy for H enry's Fork basin 
wetlands. Idaho D epartm ent of Fish and Game, Boise, Idaho. 30p.
» Jobling, Malcolm. 1995. Environmental biology of fishes. Chapman and Hall,
New York, N ew  York. 455p.
105
Johnston, Carol A. and Robert J. Naiman. 1990. Browse selection by beaver; 
effects on riparian forest composition. Canadian Journal of Forest 
Research, 20:1036*1043.
Jones, J. A., and G. E. Grant. 1996. Peak flow responses to clear-cutting and roads 
in small and large basins, western Cascades, Oregon. W ater Resources 
Research, 32(4):959-974.
Kauffman, J. Boone, Robert L. Beschta, Nick Otting, and Danny Lytjen. 1997. An 
ecological perspective of riparian and stream restoration in the western 
United States. Fisheries, 22:12-24.
Knighton, M. Dean. 1981. Growth response of speckled alder and willow to
depth of flooding. Research Paper NC-198. USDA, Forest Service, N orth 
Central Forest Experiment Station, St. Paul, Minnesota. 6p.
Kondolf, G. M. 1995. Five elements for effective evaluation of stream restoration. 
Restoration Ecology, 3:133-136.
Kondolf, G. Mathias, and Elisabeth R. Micheli. 1995. Evaluating stream 
restoration projects. Environmental Management, 19:1-15.
Kovalchick, Bernard L., and Wayne Elmore. 1992. Effects of cattle grazing
systems on willow-dominated plant associations in central Oregon. In: 
Proceedings-Symposium on Ecology and M anagement of Riparian Shrub 
Communities. General technical Report INT-289. USDA Forest Service, 
Interm ountain Research Station, Ogden, Utah. pp. 111-117.
LaBaugh, J. W. 1986. W etland ecosystem studies from a hydrologie perspective. 
W ater Resources Bulletin, 22(l):l-9.
Lane, E. W. 1955. The importance of fluvial morphology in hydraulic
engineering. American Society of Civil Engineering, Proceedings, 81, 
paper 745. ppl-17.
Levin, Simon A. 1992. The problem of pattern and scale in ecology. Ecology, 
73(6):1943-1967.
Lowenthal, David, editor. 1965. Man and nature. Belknap Press of H arvard 
University Press, Cambridge, Massachusetts. 472p.
106
Marcus, Michael D., Michael K. Young, Lynn E. Noel, and Beth A. Mullan. 1990. 
Salmonid-habitat relationships in the western United States. General 
Technical Report RM-188. United State Departm ent of Agriculture, Forest 
Service, Rocky M ountain Forest and Range Experiment Station, Fort 
Collins, Colorado. 84p.
Martin, Jean, and Andre Bouchard. 1993. Riverine wetland
vegetation:importance of small-scale and large-scale environmental 
variation. Journal of Vegetation Science, 4:609-620.
Mefffe, Gary K., and C. Ronald Carroll. 1994. Principles of conservation biology. 
Sinauer Associates, Inc. Sunderland, Massachusetts.
Megonigal, J. P., W. H. Patrick, Jr., and S. P. Faulkner. 1993. Wetland
identification in seasonally flooded forest soils: soil morphology and 
redox dynamics. Soil Science Society of America Journal, 57:140-149.
M erchant, Carolyn, editor. 1993. Major problems in American environmental 
history. D C. Heath, Lexington, Massachusetts. 568p.
Merigliano Jr, Michael F. 1994. A natural history of the South Fork Snake River, 
eastern Idaho, em phasizing geomorphology, hydrology, and vegetation. 
M aster's Thesis, The University of Montana, Missoula, Montana. 278p.
Minshall, G. Wayne. 1967. Role of the allochthonous detritus in the trophic
structure of w oodland springbrook community. Ecology, 48(1):139-149.
Mitchell, Victoria E., and Earl H. Bennet. 1979. Geologic map of the Ashton
quadrangle, Idaho. United States Geological Survey, Denver, Colorado.
Moring, John R., Greg C. Garman, and Dennis M. Mullen. 1985. The value of
riparian zones for protecting aquatic systems:general concerns and recent 
studies in Maine. In: Riparian Ecosystems and Their M anagement- 
Reconciling Conflicting Uses, First North American Riparian 
Conference, April 16-18,1985, Tucson, Arizona. General Technical Report 
RM-120. USDA Forest Service, Rocky M ountain Forest and Range 
Experiment Station, Fort Collins, Colorado, pp. 315-319.
Mueller-Dombois, D. and H. Ellenberg. 1974. Aims and m ethods of vegetation 
ecology. John Wiley and Sons: New York. 547p.
M yklestad, Ase. 1993. The distribution of Salix species in Fennoscandia—a 
numerical analysis. Ecography, 16:329-344.
107
M yklestad, Ase, and H. J. B. Birks. 1993. A numerical analysis of the 
distributional patterns of Salix L. species in Europe. Journal of 
Biogeography, 20:1-32.
Naim an, Robert J., Carol A. Johnston, and James C. Kelley. 1988. Alteration of 
N orth American stream s by beaver. Bioscience, 38(ll):753-762.
Nichols, William D. 1994. G roundw ater dishcarge by phreatophyte shrubs in the 
Great Basin as related to depth to groundwater. W ater Resources 
Research, 30(12):3265-3274.
Nilsson, Christer, Alf Ekblad, Maria Gardfjell, and Bjom. Carlberg. 1991. Long­
term effects of river regulation on river margin vegetation. Journal of 
Applied Ecology, 28:963-987.
Noble, Mark G. 1979. The origin of Populus deltoïdes and Salix interior zones on 
point bars along the Minnesota River. American M idland Naturalist, 
102(l):59-67.
Patten, D. T. 1968. Dynamics of the shrub continuum  along the Gallatin River in 
Yellowstone National Park. Ecology, 49(6):1107-1112.
Pfankuch, D. J. 1975. Stream reach inventory and channel stability evaluation. 
USDA Forest Service, RI-75-002. Government Printing Office #696- 
260/200, W ashington, D. C. 26p.
Platts, William S. 1983. Vegetation requirements for fisheries habitats. In: 
Managing Interm ountain Rangelands-Improvements of Range and 
Wildlife Habitats, proceedings of symposia: September 15-17,1981, Twin 
Falls, Idaho, June 22-24,1982, Elko, Nevada, pp. 184-188.
Platts, William S., Karl A. Gebhardt, William L. Jackson. 1985. The effects of large 
storm events on basin-range riparian stream habitats. In: Riparian 
Ecosystems and Their Management:Reconciling Conflicting Uses, First 
N orth American Riparian Conference, April 16-18,1985, Tucson, Arizona. 
General Technical Report RM-120. USDA Forest Service, Rocky M ountain 
Range Experiment Station, Fort Collins, Colorado, pp. 30-34.
Platts, William S., Fred J. Wagstaff, and Ed Chaney. 1989. Cattle and fish on the 
H enry 's Fork. Rangelands, 11(2): 58-62.
108
Reiser, D. W. and T. C. Bjomn. 1979. Influence of forest and rangeland
managem ent on anadrom ous fish habitat in w estern N orth America: 
habitat requirements of anadrom ous salmonids. General Technical Report 
PNW-96. United States Departm ent of Agriculture, Forest Service, Pacific 
N orthw est Forest and Range Experiment Station, Portland, Oregon. 54p.
Richmond, G. M. 1986. Stratigraphy and chronology of glaciations in
Yellowstone National Park. In: Sibrava. edited by V. Bowen, D. Q., and G. 
M. Richmond. Q uaternary glaciations in the N orthern Hemisphere. 
Q uaternary Science Reviews, 5:83-98.
Ricklefs, Robert E., and Dolph Schluter, editors. 1993. Species diversity in 
ecological communties. Chicago University Press, Chicago. 414p.
Rood, Stewart B., and John M. Mahoney. 1990. Collapse of riparian poplar forests 
dow nstream  from dam s in western prairies: probable causes and 
prospects for mitigation. Environmental M anagement, 14(4):451-464.
Rosgen, D. L. 1996. Applied river morphology. W ildland Hydrology, Pagosa 
Springs, Colorado. 246p.
Ruddy, B. C., and R. S. Williams. 1991. Hydrologie relations between streamflow 
and subalpine w etlands in Grand County, Colorado. U.S. Geological 
Survey W ater Resources Investigation 90-4129. 53p.
RWRP. 1997. Riparian and w etland research program , field workbook- May 
1997. Riparian and W etland Research Program, The University of 
Montana, Missoula, Montana. 204p.
RWRP. 1997a. Riparian grazing practices. Riparian and W etland Research 
Program, School of Forestry, The University of M ontana, Missoula, 
M ontana. 48p.
Sacchi, Christopher F., and Peter W. Price. 1992. The relative roles of abiotic and 
biotic factors in seedling dem ography of arroyo willow (Salix lasiolepis: 
Salicaceae). American Journal of Botany, 79(4):395-405.
Scott, Michael L., Jonathan M. Friedman, and Gregor T, Auble. 1996. Fluvial
process and establishm ent of bottom land trees. Geomorphology, 14:327- 
339.
Sheskin, David J. 1997. H andbook of param etric and nonparam etric statistical 
procedures. CRC Press, N ew  York. 719p.
109
Silliman, S. E., J. Ramirez, and R. L. McCabe. 1995. Quantifying downflow
through creek sediment using tem perature time series: one-dimensional 
solutions incorporating measured surface tem perature. Journal of 
Hydrology, 167: 99-119.
Smith, Deraid G. 1976. Effect of vegetation on lateral migration of anastomosed 
channels of a glacier m eltwater river. Geological Society of American 
Bulletin, 87:857-860.
Smith, R.W., and J.S. Griffith. 1994. Survival of rainbow trout during their first 
w inter in the H enry's Fork of the Snake River, Idaho. Transactions of the 
American Fisheries Society, 123:747-756.
Stromberg, Juliet C., Duncan T. Patten, and Brian D. Richter. 1991. Flood flows 
and dynam ics of Sonoran riparian forests. Rivers, 2:221-235.
Stromberg, J. C., B. D. Richter, D. T. Patten, and L. G. Wolden. 1993. Response of 
a Sonoran riparian forest to a 10-year return flood. Great Basin Naturalist, 
53:118-130.
Stromberg, Juliet C., Scott D. Wilkins, and James A. Tress. 1993a. Vegetation- 
hydrology models:implicaitons for m anagem ent of Prosopis velutina 
(velvet mesquite) riparian ecosystems. Ecological Applications, 3(2):307- 
314.
Stumph, Trent. 1997. Unpublished report to The Nature Conservancy. Idaho 
Field Office, Sun Valley, Idaho. 68p.
Thompson, William H., Robert C. Ehrhart, Paul L. Hansen, Thomas G. Parker, 
and William C. Haglan. 1998. Assessing health of a riparian site. In: 
Proceedings of the AWRA Specialty Conference on Rangeland 
M anagem ent and W ater Resources, May 27-29,1998, Reno, Nevada.
Edited by Don Potts. American Water Resources Association, Herdon, 
Virginia, pp  3-12.
Thorne, Stephen D., and David Jon Furbish. 1995. Influences of coarse bank
roughness on flow w ithin a sharply curved river bend. Geomorphology, 
12:241-257.
Toner, M aureen, and Paul. Keddy. 1997. River hydrology and riparian wetlands: 
a predictive m odel for ecological assembly. Ecological Applications: 7:236- 
246.
no
Tonn, W. M., J. J. M agnuson, M. Rask, and J. Toivonen. 1990. Intercontinental
comparison of small-lake fish assemblages: The balance between local and 
regional processes. American Naturalist, 136(3):345-375.
Tullis, Larry. 1995. H enry 's Fork. River Journal, Vol 3, #1. Frank Amato 
Publications, Inc. Portland, Oregon, 48p.
USDA Forest Service, and USDI Bureau of Land Management. 1980. Final
environm ental impact statem ent of the Island Park Geothermal Area, 
Idaho, M ontana, and Wyoming. USDA Forest Service, N orthern Region, 
Missoula, MX, and USDI Bureau of Land Management. 280p.
van der Valk, A. F., L. Squires, and C. H. Welling. 1994. Assessing the impacts of 
an increase in w ater level on wetland vegetation. Ecological Applications, 
4(3):525-534.
Van Haveren, Bruce P., and William L. Jackson. 1986. Concepts in stream 
riparian rehabilitation. Paper presented at the Wildlife M anagement 
Institute Fifty-First North American Wildlife and Natural Resources 
Conference, March 21-26,1986, Reno, Nevada. 26p.
Van Kirk, Rob. 1996. The H enry's Fork fishery above Mesa Falls: An overview of 
m anagem ent history and implications for rehabilitation and restoration. 
The H enry 's Fork Foundation, Island Park, Idaho. 36p.
Van Kirk, Rob. 1997. H enry's Fork Foundation Research Director. Personal 
communica tion.
von Loh, Jim, and M arty Peale, editors. 1996. Best m anagem ent practices for 
wetlands w ithin the Colorado State Park system. Colorado State Parks, 
Division of Parks and O utdoor Recreation, Natural Areas Program,
Denver, Colorado. 121p.
Walters, Carl J., and Ray Hilborn. 1978. Ecological optimization and adaptive 
management. Annual Review of Ecology and Systematics, 9:157-188.
Webster, Mike. 1998. Sheridan/ Golden Eagle Ranch Manager. Personal 
communication.
Wesche, Thomas A., and Lora B. Weshe. 1997. U pper H enry's Fork w atershed
sedim ent studies, 1996. Unpublished report submitted to the H enry 's Fork 
Foundation, Island Park, Idaho. 23p.
W etlands Regulatory Program. 1993. WRP Technical Note: Installing monitoring 
wells/ piezometers in wetlands. WRP TN HY-IA-3.1.
I l l
White, Richard. 1980. Land use, environment, and social change: the shaping of 
Island County, Washington. University of W ashington Press, Seattle, 
W ashington. 234p.
W hitehead, R. L. 1978. Water resources of the upper H enry's Fork basin in
eastern Idaho. W ater Information Bulletin N um ber 46. Idaho Departm ent 
of W ater Resources, Boise, Idaho. 91p.
Whiting, Peter J., and John Stamm. 1995. The hydrology and form of spring- 
dom inated channels. Geomorphology, 12:233-240.
W itkind, I. J. 1975. A proposed glacial history of the H enry's Lake basin, Idaho. 
USGS Journal of Research, 3(l):67-76.
Woessner, W.W. 1998. Changing views of stream -groundwater interaction. In: 
Proceedings of the Joint Meeting of the XXVIII Congress of the 
International Association of Hydrogeologists and the Annual Meeting of 
the American Institute of Hydrologist: Gambling With Groundwater, Las 
Vegas, Nevada, Sept 28- October 2,1998. Edited by J. Van Brahama, Y. 
Eckstein, L. K. Ongley, R. Schneider, and J. E. Moore. American Journal of 
Hydrology, St. Paul, Minnesota, pp. 1-6.
Woolf, Henry Bosley. 1974. The Merriam-Webster Dictionary. G. & C. Merriam 
Com pany, New York. 849p.
W ooton, R. J. 1990. Ecology of teleost fishes. Chapm an and Hall, London. 404p.
Youngblood, A ndrew  P., Wayne G. Padgett, and Alma H. Win ward. 1985. 
Riparian com m unity type classification of eastern Idaho-western 
Wyoming, R4-Ecol-85-01. USDA Forest Service, Interm ountain Region.
78p.
112
GLOSSARY
The following glossary is provided to increase understanding of the thesis
docum ent. It is by no means exhaustive. Please refer to textbooks and other
published literature for details on any of the topics defined below.
avulsion-1) A m eander that has been cut off.
canopy coverage-1) The gross area covered by the noon-day shadow of a plant.
com m unity type-1) An aggregation of all plant communities distinguished by
floristic and structural similarities in both overstory and understory layer. 
2) A unit of vegetation w ithin a classification.
floodplain-1) A flat, land feature found along rivers and streams that is formed 
by overbank deposition of sediment.
groundwater-1) W ater underground w ith internal pressure equal to greater than 
atmospheric pressure.
habitat type-1) The land area that supports, or has the potential of supporting, 
the same prim ary climax vegetation. 2) A habitat type classification is a 
vegetation based, ecological site classification.
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headcut-1) An unstable, upward-m igrating vertical drop indicative of extremely 
unstable conditions and high rates of erosion. Headcuts can occur in the 
stream  channel, and in upland areas where w ater flow is more 
intermittent.
infiltration-1) M ovement of water into the soil surface
meandering-1) The sinuous movement through time of a stream or river across 
its floodplain (see floodplain). M eandering occurs via erosion of the 
floodplain on the outside of river bends and deposition of new floodplain 
material on the inside. 2) Refers to the sinuous pattern of a stream  or 
river.
micro-climatic effects-1) Localized variations in tem perature, precipitation, w ind 
velocity, hum idity, and solar exposure brought about by surrounding 
vegetative patterns, micro-topography, site soil conditions, and other 
factors.
perennial-1) A stream  or reach of a stream  that flows continuously.
rehabilitation-1) The process of improving ecological function at a disturbed site.
restoration-1) The process of changing conditions on a disturbed site to some 
condition of higher hum an acceptance, be it the pre-disturbance state, 
some interm ediate, or one altogether different. 2) Returning conditions at 
a disturbed site to as close to pre-disturbance as possible.
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riparian-1) Of, on, or relating to the banks of a natural course of water. 2) The 
land area between upland and aquatic ecosystems.
riparian dynam ics-1) The process of change that occurs w ithin the riparian 
system. For example, cycles of erosion and sediment deposition, or 
vegetation succession from one community to another.
site type-1) A sedge-dominated, willow-dominated, or mixed sedge/w illow
community, as defined by the criteria presented in the m ethods section. 2) 
also referred to as vegetation site types
slot-limit fishing regulations-1) Limits specifying sizes of fish that may be killed; 
designed to allow harvest of fish and maintain a high-quality fishery. Slot 
limits may also be used to bring about changes in fish population 
structures.
stream  order-1) A classification of streams according to the num ber of tributaries. 
O rder 1 streams have no tributaries; a stream of order 2 or higher has two 
or more tributaries of the next lowest order.
thalw eg-1) The deepest part of a stream channel.
vesicular-1) Containing vesicles. In the case of vesicular basalt, these are filled 
w ith air.
w ater table-1) U pper surface of the zone of saturation (see also groundwater).
115
APPENDICES
116
APPENDIX A 
L iterature Specific to the H enry 's Fork Basin
I collected riparian information specific to the HP basin from the following 
locations:
• H enry's Fork Foundation library
• H arrim an State Park archives
• Island Park Historical Society archives
• The University of M ontana Mansfield library
• The United States Geological Survey photo and historic docum ents
libraries in Lakewood, Colorado
• The Island Park Ranger District of the Targhee National Forest
The following reports and publications were collected and reviewed for 
pertinent information:
• Henry's Fork Habitat Assessment: Island Park Dam to Warm River, Summer
1997 (Gregory and Van Kirk 1998)
• Targhee National Forest Ecological Unit Inventory (Bowerman and others
1997)
• Upper Henry's Fork Habitat Assessment: Headwaters to Island Park Dam,
summer 1996 (Gregory 1997)
• Henry's Fork Foundation 1996 Sediment Study (Weshe and Weshe 1997)
• A  Preliminary Riparian Habitat Type Classification System for the Bureau of
Land Management Districts in Southern and Eastern Idaho (Hall and 
Hansen 1997)
• Stream Geomorphology and Hydrology of the Upper Henry's Fork Watershed
(Anderson 1996)
• Conservation Strategy for Henry's Fork Basin Wetlands (Jankovsky-Jones
1996)
• The Henry's Fork Fishery Above Mesa Falls: An Overview of Management
History and Implications for Rehabilitation and Restoration (Van Kirk
1996)
• Riparian Community Type Classification of Eastern Idaho-Western Wyoming
(Youngblood and others 1985)
• A  Natural History of the South Fork Snake River, eastern Idaho (Merigliano
1994)
• History of Island Park: A  Pictorial and Written History from Before 1890 to
Idaho's Centennial Year 1990 (Green 1990)
• Geology and Petrogenesis of the Island Park Caldera of Rhyolite and Basalt,
Eastern Idaho (Hamilton 1965)
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• Sheridan/Golden Eagle Ranch Management Plan (Burkhardt and Webster
1998)
• Untitled Flat Ranch monitoring report submitted to The N ature
Conservancy (Stumph 1997)
• m aps of the Upper Henry's Fork watershed
Sources listed above that may prove useful for site specific investigations of 
riparian vegetation and stream potential are described in the following 
paragraphs. Documents that provide more general information are presented 
first, followed by those w ith more specific information.
The Targhee National Forest Ecological Unit Inventory (Bowerman and others 1997) 
provides a useful map of upland, riparian, and wetland écologie unit distribution 
across the national forest lands of the HF watershed. The ecological unit type 
descriptions provide excellent first approximations to potential conditions in 
disturbed sites. Successional information for the vegetation communities and 
m anagm ent concerns for the ecological unit types are also presented in an easy to 
read format.
Another source that provides excellent riparian and stream m anagem ent 
inform ation is A  Preliminary Riparian Habitat Type Classification System for Bureau 
of Land Management Districts in Southern and Eastern Idaho (Hall and H ansen 1997).
Jankovsky-Jones (1996) presents a synthesized vegetation com munity 
classification in A  Conservation Strategy for Henry's Fork Basin Wetlands that 
represents the vegetation communities found in the watershed. The docum ent 
also lists rare plant communities in the watershed and prioritizes sites in need of 
protection.
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References to historic information can be found in Green's (1990) History of Island 
Park: A  Pictorial and Written History from Before 1890 to Idaho's Centennial Year
1990. This publication makes little mention of riparian areas, however.
Information specific to riparian areas along the H enry's Lake Outlet and 
Sheridan Creek is presented in an untitled Flat Ranch monitoring report (Stumph
1997), and the Sheridan/Golden Eagle Ranch Management Plan (Burkhardt and 
Webster 1998).
Historic photographs collected from the United States Geological Survey photo 
library in Lakewood, Colorado, historic journal references, aerial photographs, 
and m aps of various parts of the upper HF basin are on file at the H enry's Fork 
W atershed Center in Ashton, Idaho.
Internet sites w ith information specific to the H enry's Fork watershed are listed 
below:
Snows and flows—http: /  /w w w idaho.w r.usgs.gov/rt-cgi/gen_tbl_pg
http: /  /  w w w .idw r.sta te .id .us/idw r/idw rhom ehtm
http: /  /  w w w .w rcc.sage.dri.edu/snotelanom /basinsw e.htm l
Geology—http://geology.w r.usgs.gov/docs/stateinfo /ID .htm l
h ttp ://geology.w r.usgs.gov/w gm t/ID m ap.htm l
h ttp :/ /  w w w .uidaho.edu/igs/igs.h tm l
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M iscellaneous—http ://w w w .idahow atersheds.org / 
http: /  /  w w w .state.id .us/fishgam e/w etinfohtm
h ttp :/ /  w w w .idw r.sta te .id .us/idw r/p lanpo l/w atp lan /p lanning/g is.h tm l 
h ttp ://w w w .fs .fed .u s/ o u te m e t/tn f / 
http: /  /  www.nwi.fws.gov:80/text.htm l 
http: / /m cm cw eb .er.usgs.gov/drg/avail.htm l
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H abitat Assigned Community
Assessm ent Hydrologie Type Type
Reach Sample Site
Structural
Type
Antelope Creek spring-fed 
upper
Cameb C.T.
A rrange Creek runoff-dominated Picea/Corsto C.T. 
complete
Blue Springs Creek spring-fed 
complete
Buffalo River spring-fed
lower
Buffalo River 
m iddle 2
Buffalo River 
upper
Elk Creek 
upper
Fish Creek 
complete
Hotel Creek 
lower
East Fork Hotel 
Creek complete
H ow ard Creek 
complete
Icehouse Creek 
lower
Jesse Creek 
upper
spring-fed
spring-fed
spring-fed
spring-fed
Salgey/ 
Carros C.T.
Carros C.T.
Caraqu C.T.
Caraqu C.T.
Salgey/ 
Carros C.T.
Carros C.T.
runoff-dominated Salboo/
Carros C.T.
runoff-dom inated Picea/Corsto C.T.
runoff-dominated Picea/G altri C.T.
runoff-dom inated Cameb C.T.
runoff-dom inated Picea /  Corsto C .T.
sedges
forested w /o  
willows
willows
sedges
sedges
sedges
sedges
sedges
willows
forested w /  
willows
forested w /o  
willows
sedges
forested w /o  
willows
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H abitat Assigned Community
Assessment Hydrologie Type Type
Reach Sample Site
Structural
Type
Lucky Dog Creek spring-fed 
complete
Carros C.T.
Meyers Creek 
lower
Meyers Creek 
upper
Moose Creek 
lower
Moose Creek 
upper
Schneider Creek 
upper
Schneider Creek 
lower
Sheridan Creek 
lowerZ
Sheridan Creek 
m iddle
Sheridan Creek 
upper
Targhee Creek 
lower
runoff-dominated Salboo/
Smiste C.T.
runoff-dominated Picea/G altri C.T.
spring-fed
spring-fed
Salgey/ 
Carros C.T.
Salgey/ 
Carros C.T.
runoff-dominated Picea/Corsto C.T.
runoff-dominated Salboo/
Smiste C.T.
runoff-dominated Salboo/
Carros C.T.
runoff-dominated Salgey/
Poapra C.T.
runoff-dom inated Salboo/
Smiste C.T.
runoff-dominated Picea/Corsto C.T.
Targhee Creek runoff-dominated Picea/Corsto C.T. 
m iddle
Taylor Creek 
upper
runoff-dom inated Salboo/
Smiste C.T.
sedges
willows
forested w /o  
willows
sedges
willows
forested w /  
willows
willows
willows
willows
willows
forested w /o  
willows
forested w /  
willows
willows
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H abitat
Assessment
Reach Sample Site
Assigned Com munity
Hydrologie Type Type
Structural
Type
Thurm on Creek 
complete
East Thurm on 
Creek complete
W est Thurm on 
Creek complete
Twin Creek 
upper
Tygee Creek 
upper
Waterfall Creek 
complete
Willow Creek 
m iddle
Willow Creek 
upper
Yale Creek 
m iddle 1
spring-fed
spring-fed
Salgey/Carros C.T.
Cameb C.T.
spring-fed 
runoff-dominated Picea/Corsto C.T.
Salgey/ 
Poapra C.T.
spring-fed
spring-fed
Salw ol/
Mesic forb C.T.
Cameb C.T.
runoff-dominated Picea/Corsto C.T. 
runoff-dominated Picea/ Corsto C.T. 
runoff-dom inated Picea /  GalTri C.T.
sedges
sedges
willows
forested w /o  
willows
willows
sedges
forested w /  
willows
forested w /  
willows
forested w /  
willows
Assigned hydrologie types are listed below for streams sampled in sedge/w illow  
investigations that w ere not listed above:
Stream nam e Hydrologie type
Blind Creek Runoff-dominated
H enry 's Fork River 
H enry 's Lake Outlet
Spring-fed
Runoff-dominated
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Stream nam e 
Jones Creek
Keg Spring
Mill Creek
Stephens Creek
W arm  River
Willow Creek
Hydrologie type 
Spring-fed
Runoff-dominated
Spring-fed
Spring-fed
Spring-fed
Runoff-dominated
124
APPENDIX C
Instructions for health assessment procedures are presented, followed by data 
sheets from health evaluations along Sheridan Creek and the H enry's Fork in 
H arrim an State Park.
RWRP LOTIC HEALTH ASSESSMENT (STAND-ALONE)
CODES and INSTRUCTIONS (2-09-1999)
Introduction
Public and private land managers are being asked to improve or maintain riparian habitat and stream water 
quality on lands throughout the West. Those who live and work on the land can usually tell which riparian 
sites support diverse, vigorous plant and animal communities, which sites have lost their capacity to retain 
spring season waters long into the summer dry season, and which sites are biologically depauperate. While 
it may be easy for an astute observer to see that a site has been degraded by human use, it is often difficult 
to quantify such changes. Presented here is a method for rapidly assessing riparian health. It provides an 
indexed site rating useful for setting management priorities and stratifying stream segments for remedial or 
more rigorous analytical attention. It is intended to serve as a first approximation, or “coarse filter,” by which 
to identify stream segments in need of closer attention so that the manager can more efficiently concentrate 
effort.
We use the term “riparian health” to mean the ability of a stream (including the channel and its riparian zone) 
to perform certain functions. These functions include sediment trapping, bank building and maintenance, 
water storage, aquifer recharge, flow energy dissipation, maintenance of biotic diversity, and primary 
production.
In some cases management steps may have already been taken to remedy a functionally degraded riparian 
area. In many such cases, however, it is unclear how the results of those changes can be assessed. 
Moreover, if allotment management will be affected, the permittee is right to ask for an evenly applied and 
dependably repeatable assessment. How, for example, can the health of a riparian site on one allotment be 
compared to that on a neighboring allotment? Or, how can we stratify sites on a large management unit 
among those functioning well, those functioning with slight impairment, those having lost much of their 
functional capacity, and those so severely impaired that restoration would be too costly and difficult?
Some more rigorous methods to determine status of a stream’s channel morphology are Dunne and Leopold 
1978, Pfankuch 1975, and Rosgen 1996. These relate their ratings to degree of channel degradation but do 
not integrate other riparian functions into the rating. Other methods are available for determining condition 
from perspectives that also include vegetation, most notably the USDI Bureau of Land Management (BLM) 
proper functioning condition (RFC) (1995). The RFC method relies on a team of diverse expertise and is not 
designed to yield an indexed rating useful for comparative or monitoring purposes.
We propose this method for rating ecosystem health in terms of site potential. It is based on assessment of 
nine channel and riparian vegetation factors. The procedure has been tested in Montana, surrounding 
states, and western Canada since 1992. Some potential uses for this rating are: 1 ) for stratifying streams or 
stream reaches by degree of écologie dysfunction, 2) for identifying écologie problems, and 3) when 
repeated over time, for monitoring to detect functional change. This method is not designed for an in-depth 
and comprehensive analysis of écologie processes. Such analysis may be warranted on a site and can be 
done after this evaluation has identified areas of concern. Nor does this rating yield an absolute rating to be 
used in comparison with streams in other areas or of other types. Comparisons using this rating with 
streams of different types (Rosgen 1996), different orders (size class), or from outside the immediate 
locality should be avoided. Appropriate comparisons using this rating can be made between segments of 
one stream, between neighboring streams of similar size and type, and between subsequent assessments 
of the same site.
A single evaluation provides a rating at only one point in time. Due to the range of variation possible on a 
riparian site, a single evaluation cannot define absolute status of site health or reliably indicate trend
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(whether the site is improving, degrading, or stable). To measure trend subsequent evaluations must be 
conducted on a reach over a number of years.
This assessment attempts to balance the need for a simple, quick index of health against the reality of an 
infinite variety of riparian situations. There are some visible changes to site health for which we have no 
simple way to measure. An obvious and commonly encountered example is excess entrained sediment. This 
may indicate serious degradation, but we leave it out of the assessment due to difficulty in knowing how 
much is normal. Instead, we address on-site causes of sediment production: bare ground, banks with poor 
root mass protection, and human-caused structural damage to the banks. Another serious degrading factor 
for which we have no simple measurement yet is dewatering of the system by irrigation diversion/pumping 
and by upper drainage retention dams. Although this approach will not always work perfectly, we believe that 
in most cases it will yield a usefully accurate index of riparian health.
A less direct, but also important, value of an environmental assessment of this kind is its educational 
potential. By getting land managers to focus on individual riparian functions and écologie processes, they 
may come to better understand how the parts work together and are affected by human activities.
Pre-evaluation Preparation
The first step in the assessment is to map the site at a scale appropriate for management application. This 
map should show the stream channel and lateral extent of the riparian zone. Many riparian areas are easy to 
recognize and clearly distinguished from adjacent uplands. The evaluator should sketch general position 
and extent of important riparian plant communities.
Identification of plant communities by vegetation type (such as by Hansen and others 1995, Kovalchik 
1987, or Padgett and others 1985) is useful in determining appropriate management. These may be in a 
mosaic difficult to map. An area may have a mix of herbaceous communities, shrubs, and forest. These 
communities have diverse resource values and may respond differently to a management action, but it is 
seldom practical to manage such communities separately. Community composition can be described as 
percentages of component types. Management actions can then be keyed to the higher priority types 
present.
Selection of a Reach to Evaluate
Having mapped and identified the major plant communities, we now need to select the specific reach 
(segment) to evaluate. If time is available, or length of stream is short, the entire stream can be rated. If not, 
then one or more reaches may represent the whole. The evaluator may choose either a critical reach (an 
especially sensitive spot) or one representing (typical of) the larger area. It may be wise to assess both 
critical and representative reaches.
We recommend the length of reach be at least one channel meander cycle, though two is preferable. Bank 
problems will be overestimated if the reach is located mostly on an outside curve and underestimated if it is 
mostly on an inside curve. A complete meander cycle has equal inside and outside curvature (Figure 1 ).
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L e f t  L a t e r a l  E x te n t  o f  t h e  R ip a r ia n  Z o n e
M e a n d e r  C y c le  1
M e a n d e r  C y c le  2
R ig h t  L a te r a l  E x te n t  o f  t h e  R ip a r ia n  Z o n e
Figure 1. A schematic example of meander cycle delineation showing two cycles
Scale should be considered In determining reach length. Whereas a 200 m reach length may Include two 
meander cycles on smaller streams, such a length would be Inadequate on a river 30 m wide. If the reach to 
be assessed must be shorter than a full meander cycle, the evaluator should look beyond the delineated 
reach to Include a full meander cycle when rating channel morphology and streambank factors. If it Is 
Impractical to assess a full meander cycle, we recommend a 200 m minimum length.
In addition to reach length, riparian zone width must be considered. The evaluation should Include the 
riparian zone on both sides of the stream If both are under the same management. Along a large stream, the 
same operator may not manage both sides. The stream may be so large that livestock (or evaluators) 
cannot easily cross. In such cases It may not be feasible to evaluate both sides at once.
The riparian zone Is that generally green and relatively flat area Influenced by water from a stream and Its 
floodplain. The contrast between a riparian zone and adjacent upland is most notable In late summer when 
much of the upland herbaceous plants have gone dormant. The area to be assessed Includes any terraces 
dominated by facultative wetland and wetter plant species (Reed 1988), the active floodplain, streambanks, 
and areas In the channel with emergent vegetation (Figure 2). Reference to Reed's list of plants found In 
wetlands should not be necessary to determine the area for evaluation. The evaluator should simply focus 
on that area which Is obviously more lush, dense, or greener by virtue of proximity to the stream. On very 
wide riparian areas that extend far back from the stream, It may be necessary to limit width of the zone 
assessed to some reasonable distance. Five channel widths Is a good arbitrary distance. In such a case 
one should document that distance for subsequent repeatability.
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M
Lateral Extent of the Area to be Assessed (Riparian Zone)
U p p er
T e rra c e
U n v e g e ta te d
C h a n n e l
A ctive 
F loodplain  ^  | ^
U p p er
T e rra c e
Figure 2. A schematic example of a typical riparian zone cross section showing near-channel 
landform features. Note: FAC (facultative), OBL (obligate), UPL (upland), etc. refer to 
categories of frequency a species is found on wetland (Reed 1988).
If the stream to be rated crosses more than one management unit, at least one reach should be assessed in 
each unit. Fences exert a strong influence on livestock movement and grazing patterns; therefore, 
assessed reaches should be located at least 75 m from any fence.
DATA FORM ITEMS 
Administrative Data
1. Field data collected by- Agency or organization collecting the data (recorded in the office).
2. Funding Agency/Organization (recorded in the office).
3 a . BLM State Office (recorded in the office).
3 b . BLM Field Office (recorded in the office).
3 c . BLM District (recorded in the office).
3 d . BLM Resource Area (recorded in the office).
3e-g. BLM GABS Information: Office Code, whether the polygon is in an active BLM grazing allotment, the 
GABS Allotment #, GABS ID, GABS Allotment Name, and the GABS Management Status. Data for 
each polygon is supplied by the BLM for the Office Code and GABS Allotment number. These two 
items are entered by hand into the computer, which then references a master list of GABS ID’s to 
complete the remaining GABS data items. This master list is periodically updated by the BLM National 
Office to make needed corrections.
4. US Fish and Wildlife Service Refuge name.
5. Native American Reservation name.
6. National Park Service Park/National Historical Site name.
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7. BOR (Bureau of Reclamation) project name.
8. USFS (Forest Service) National Forest name.
9. Year the field work was done.
10. Date of field work by day, month and year.
11. Names of all field data observers.
12. The several parts of this item are to identify various ways in which a data record may represent a 
resampling of a polygon that may have been Inventoried again at some other time. The data in this 
record may have been collected on an area that coincides precisely with an area inventoried at 
another time and recorded as another record in the database. It may also represent the resampling of 
only a part of an area previously sampled. This would include the case where this polygon overlaps, 
but does not precisely and entirely coincide with one inventoried at another time. One other case is 
where more than one polygon Inventoried one year coincide with a single polygon inventoried another 
year. All of these cases are represented in the database, and all have some value for monitoring 
purposes, in that they give some information on how the status on a site changes over time.
1 2 a.Has any part of the area within this polygon been inventoried previously, or subsequently, as
represented by any other data record in the RWRP database? Such other records would logically carry 
different dates.
12b.Does the areal extent of this polygon exactly coincide with that of any other inventory represented in 
the RWRP database? In many cases subsequent inventories only partially overlap spatially. The 
purpose of this question is to identify those records that can be compared as representing exactly the 
same ground area.
12c. Does this record represent the latest data recorded for this site (polygon)?
12 d . If 12b is answered "Yes", then enter the record ID number(s) of any other previous or subsequent 
reinventories (resamplings) of this exact polygon for purposes of cross-reference.
1 2 e . Enter the years of any records recorded in item #12d as representing other inventories of this exact 
polygon.
1 2 f . Even though this polygon is not a re-inventory of the exact same area as any other polygon, does it 
share at least some common area with one or more polygons inventoried at another time?
12 g . Enter the years of any other inventories of polygons sharing common ground area with this one.
12 h . If 12f is answered “Yes", then enter the record ID number(s) of any other polygon(s) sharing common
ground area with this one.
13 a. Has a management change been implemented on this polygon?
1 3 b . If 13a. is answered “Yes”, in what year was the management change implemented?
1 3 c . If 13a. is answered “Yes", describe the management change implemented.
14. State or Canadian province in which the field work was done.
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15. County in which the field work was done (recorded in the office).
16. This field for allotment or range unit is intended for entities other than the BLM to use for grouping 
polygons by management unit. The BLM management units are grouped using the GABS information In 
#3 above.
17. The area is usually listed as the stream along which the inventory is conducted, but it may be some 
other locally identifying name. If the stream is unnamed on the 7.5 minute topo quad, record it as 
“Unnamed tributary” of the nearest named creek at its mouth.
18. Polygon number is a sequential identifier of a section of the area (stream) inventoried. This is 
referenced to the map delineations. Sequences normally progress downstream.
19. The Township, Range, Section, 1/4 section, and 1/4,1/4 section is the location of the centroid of the 
polygon. Section subdivisions are listed in descending size order, so the last unit listed is 1/4 mile on a 
side.
NW NE
SW
rwv NE
SW SE
2 0. Elevation (ft and m) of the polygon centroid. Elevation in feet is interpolated from the 7.5 minute topo 
map(s). Values recorded in feet in the field; meters are calculated later in the office.
21a-e. The US Geological Survey has divided the nation into successively smaller hydrologie units based 
on drainage basins. These units in the United States are subdivided into fourth levels, uniquely 
identified by a two-digit number for each level. This results in a eight digit identifier for a drainage at the 
fourth level. Some regions have units defined to the fifth and sixth level (finer scales).
2 2 a.Enter state water quality district.
22b-d.This information can be obtained from the current state 303(d) list of impaired waters.
2 2 e . Enter High, Medium, or Low for TMDL development priority. Obtain from current federal/state 303(d) 
list of impaired waters.
2 2 f . Enter TMDL development status: ERA approved, de listed due to reassessment, incomplete at 
present, information obtained from state environmental health agency .
23a>c. Beginning with some work done in 1997 and all work in subsequent years Universal Transverse 
Mercator (UTM) coordinates are recorded for upper and lower ends of the polygon using GPS units in 
the field. These coordinates are considered accurate within approximately 50 m. Field observers are to 
use GPS units to obtain these coordinates following standard protocol.
Enter the UTM coordinate data,including the UTM zone and the identifying waypoint number, on the 
form for each point collected. Also, save the data in the GPS unit for downloading to the computer 
later. When starting work in a new location, always check the GPS against a known point by using the 
UTM grid and the quad map.
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23d,e. Record the GPS# and the name of the waypoints saved for the upper and lower end of the polygon. 
Describe any comments worth noting about the waypoints (i.e., monument referenced or general 
location descriptions).
2 4 . Names of the 7.5 minute quadrangle map(s) locating the polygon (precisely as named on the map 
sheet). Provision is made for listing two maps, in case the polygon crosses between two maps.
25. Wetland type is a categorical description of predominant polygon character. Select from the following 
list of categories that may occur within a lotie system the one that best characterizes the majority of 
the polygon. For ease of field labor, the field observer(s) may enter the appropriate code from the list 
of definitions below. The code Is then converted to the category description in the office. All lotie 
polygons are limited to one of these categories, although any polygon may include small areas of other 
categories from the list.
Code Category Description
A Perenniai Stream A stream or stretch of stream that flows continuously for most of most years. 
Perennial streams are generally fed in part by springs or discharge from groundwater.
B intermittent Stream A stream or stretch of stream which flows only at certain periods of the
year when it receives water from springs, discharge from groundwater, or melting snow in 
mountainous areas. These streams generally flow continuously at least one month most years.
C Ephemeral Stream A stream or stretch of stream that flows in normal water years only in direct
response to precipitation. In normal years it receives no water from springs and no extended 
supply from melting snow or other surface source. Ephemeral streams are not in contact with 
groundwater and normally do not flow continuously for as long as one month. Not all ephemeral 
streams support riparian plant communities.
D Subterranean Stream A stream that flows underground for part of the stream reach. This
occurs on systems composed of coarse textured, porous substrates. Surface flow may disappear 
and reemerge farther downstream.
E Pooled Channel Stream An intermittent stream that has significant channel pools after
surface flow ceases. Pools are generally at meander curves and are usually considerably deeper 
than the rest of the channel bottom. Water sources for the pools may be springs or contact with 
subsurface groundwater. This stream type is typical of fine textured sedimentary plains in semi- 
arid regions where headwater drainages lack the extended runoff of deep mountain snowpack. This 
stream type may not be apparent early in the season when flow in continuous.
F River Rivers are generally larger than streams. They flow year around, in years of normal
precipitation and when significant amounts of water are not being diverted out of them. Those 
watercourses called rivers on USGS 7.5 minute topo quads and/or those having bankfull channel 
widths greater than 50 ft (10 m) will be classified as rivers for the purpose of this inventory.
G Beaver Dams A systems that is predominantly characterized by beaver dams that change the
character of the system from a regular flowing channel to a “stepped” system of ponds where water 
is spread wide and flow velocity is apparent only at each dam outlet tyefore it enters the next pond. 
Water is still flowing through the riparian system.
H Wet Meadow This type of wetland may occur in either riparian (lotie) or in still water (lentic)
systems. A lotie wet meadow has a defined channel or flowing surface water, but is typically much 
wider than the riparian zone associated with the classes described above. This is often the result 
of the influence of lateral groundwater not associated with the stream flow. Lotie and Lentic wet 
meadows may occur in proximity (e.g., when enough groundwater emerges to begin to flow from a 
mountain meadow, the system goes from lentic to lotie). Such communities are typically dominated 
by herbaceous hydrophytic vegetation that require saturated soils near the surface, but tolerate no 
standing water for most of the year. This type of wetland typically occurs as the filled-in site of old 
beaver ponds, lakes, and potholes.
I Sprlng/Seep Groundwater discharge areas. In general, springs have more flow than seeps. This
wetland type may occur in a riparian (lotie) or still water (lentic) system.
J Irrigation Canal Includes all types of canals and ditches associated with irrigation systems.
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other Describe the water source (e.g., irrigation return flow, industrial discharge, etc.).
Nonriparian (Upland) This designation is for those areas which are included in the inventoried polygon, 
but which do not support functional wetland vegetation communities. Such areas may be 
undisturbed inclusions of naturally occurring high ground, or such disturbed high ground as 
roadways and other elevated sites of human activity.
26. The size (acres/hectares) of polygons large enough to be drawn as enclosed units on 7.5 minute
(1:24,000) topo maps is determined in the office using a planimeter, a dot grid, or a G IS. For polygons 
too small to be accurately drawn as enclosed units on 7,5 minute maps, and which are represented by 
line segments on the topo map along the drainage bottom, polygon size is calculated using polygon 
length and average polygon width (items #28 and #79a).
27a-d . RWRP was asked to inventory some areas that had not been determined to be riparian or wetland 
for the purpose of making such a determination. Other polygons include areas supporting non-wetland 
vegetation types. A “Yes” answer here indicates that no part of the polygon keys to a riparian HT/CT. 
Areas classified (item #46) as any vegetation type described in Classification and Management of 
Montana’s  Riparian and Wetland Sites (Hansen and others 1995) are counted as functional wetland. 
Areas listed as UNCLASSIFIED WETLAND TYPE are also counted as functional wetland. Other areas 
are counted as non-riparian, or uplands. The functional wetland fraction of the polygon area is listed in 
item #26c in acres, and as a percentage of the entire polygon area in item #26d.
2 8. Some riparian areas do not contain an unvegetated, defined stream channel. In some cases these 
polygons are in ephemeral systems which may flow infrequently, but which do support riparian plant 
communities. In other cases these polygons may be associated with larger river systems that have 
wide floodplains where polygons may be delineated in areas not adjacent to the channel.
2 9. The length of channel contained within or adjacent to the polygon. Channel length is measured by 
scaling from the 7.5 minute topo map. This data is considered accurate to the nearest 0.1 mile.
30. In some cases the polygon record is used to characterize, or represent, a larger portion of a stream 
system. The length represented by the polygon is given here. For example, a 0.5 mile polygon may be 
used to represent 4 miles of a stream. There fore 0.5 is the channel length of the polygon (Item #29), 
and 4 miles of the stream entered here in item #30.
Optional Physical Site Characteristics
Items #31-37 may be answered at the discretion of the user.
31. Answer “Yes" if the site has habitat types or community types characterized by tree or tall shrub
species. Tall shrubs do not include the snowberries (Symphoricarpos spp.), wild rose {Rosa woodsh), 
silver sage {Artemisia cana), and greasewood {Sarcobatus vermiculatus).
32. Record the rating category which best describes the vegetative use by animals (Platts and others,
1987).
Code Category Description
0 to 25% Vegetative use is light or none. Almost all potential plant biomass at the current
development stage remains. Vegetative cover is close to that which would occur without 
use. Unvegetated areas (such as bedrock) are not a result of land uses.
26 to 50% Vegetative use is moderate. At least half the potential plant biomass remains. Average 
stubble height is more than half its potential at the present stage of development.
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51 to 75% Vegetative use is high. Less than half the potential plant biomass remains. Plant stubble 
height is usually more than 2 inches (on many ranges).
76 to 100% Vegetative use is very high. Only short stubble remains (usually less than 2 inches on many 
ranges). Almost all potential plant biomass has been removed. Only the root systems and 
parts of the stems remain.
33. Record the average non-vegetated stream channel width through the entire polygon. This is the portion
of the stream channel which remains unvegetated due to the scouring action of the stream, or due to 
the presence of continual water.
34. Record average width of the floodprone area, which on smaller streams corresponds to the width of
the riparian wetland zone. To determine this width, subtract the width of the non-vegetated stream 
channel (item #32) from the distance between the two opposite riparian/upland boundaries.
35. Record the average maximum depth of the unvegetated channel. Check the maximum depth at
several points along the reach and average the values.
36. Sinuosity is field measured by pacing the channel length along one edge for at least two meander
cycles and dividing this value by the valley length between the same two points. Note: stream 
sinuosities are at least 1.0, in which case the stream would exactly follow the valley bottom with no 
meandering whatsoever.
37. Record average width of the polygon, which on smaller streams corresponds to the width of the
riparian wetland zone. To determine this width, subtract the width of the non-vegetated stream channel 
(item #33) from the distance between the two opposite riparian/upland boundaries. In the case of very 
wide systems where the polygon inventoried does not extend across the full width of the riparian zone 
(e.g., area with riparian vegetation communities lies outside the polygon), record the average width of 
the polygon inventoried and make note of the situation in the comments.
The Lotie Health Assessment Score Sheet
Some factors on the evaluation will not apply on all sites. Sites without potential for woody species are not 
rated for factors concerning trees and shrubs. Vegetative site potential can be determined by using a key to 
site type (e.g., Hansen and others 1995, Kovalchik 1987, Padgett and others 1985). On severely disturbed 
sites, vegetation potential can be difficult to determine. On such sites clues to potential may be sought on 
nearby sites with similar landscape position.
To monitor trend, health assessment should be repeated in subsequent years during the same time of year. 
Evaluation should be conducted when most plants can be field identified and when hydrologie conditions are 
most nearly normal (e.g., not during peak spring runoff or immediately after a major storm). Management 
regime should influence assessment timing. For example, in assessing trend on rotational grazing systems, 
avoid comparing a rating after a season of use one year to a rating another year after a season of rest.
Most of the factors rated in this evaluation are based on ocular estimations. Such estimation may be difficult 
on large, brushy sites where visibility is limited, but extreme precision is not necessary. While the rating 
categories are broad, the evaluator needs to calibrate his eye with practice. It is important to remember that 
a health rating is not an absolute value. The factor breakout groupings and point weighting in the evaluation 
are somewhat subjective and are not grounded in quantitative science so much as in the collective 
experience of an array of riparian scientists, range professionals, and land managers.
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Each factor below will be rated according to conditions observed on the reach. The evaluator will estimate 
the scoring category and enter that value on the score sheet.
1. Vegetative Cover of Floodplain and Streambanks. Vegetation cover helps to stabilize banks, 
control nutrient cycling, reduce water velocity, provide fish cover and food, trap sediments, reduce erosion, 
and reduce the rate of evaporation (Platts and others 1987). Vegetation cover is ocularly estimated using 
the canopy cover method (Daubenmire 1959).
S coring:
6 = More than 95% of the reach soil surface is covered by plant growth 
4 = 85% to 95% of the reach soil surface is covered by plant growth 
2 = 75% to 85% of the reach soil surface is covered by plant growth 
0 = Less than 75% of the reach soil surface is covered by plant growth
2. Noxious or Aggressive Invader Plant Species. The presence of noxious weeds indicates a 
degrading ecosystem. While some of these species may contribute to riparian function, their negative 
Impacts reduce overall site health. Consider the aggregate area infested by all species of noxious weeds 
listed by your state or county extension service. The evaluator must use a weed list that is standard for the 
locality, and be sure to note any other species additionally considered as noxious weeds for this item.
The term Infestation Is open to Interpretation, but is Intended here to be that area wherein the presence 
of noxious weed plants Is cause for managerial concern. It is a function of weed plant density and 
“patchiness,” and is in contrast to the canopy cover term used to quantify actual plant species 
presence.
S coring:
6 = No noxious weeds on the site 
4 = Less than 5% of site Infested by noxious weeds
2 = 5% to 25% of site Infested by noxious weeds
0 = More than 25% of site infested by noxious weeds
3. Disturbance-Caused Undesirable Herbaceous Species. A large cover of disturbance- 
induced species, native or exotic, indicates displacement from the potential natural community (PNC) and a 
reduction in riparian health. These species generally are less productive, have shallow roots, and poorly 
perform most riparian functions. They usually result from some disturbance which removes more desirable 
species. Noxious weeds, considered in the previous item are not reconsidered here. As In the previous item, 
the evaluator should state the list of species considered. A partial list of undesirable herbaceous species 
appropriate for use In Montana includes:
cheatgrass (Sfomus fec/orum) clovers (Tr/foZ/um spp.) dandelion
( Taraxacum spp. )
Kentucky bluegrass (Poa prater ŝis) mustards (Brassicaceae) strawberry
(Fragaria spp.)
Japanese brome {Bromus japonicus) plantains {Plantago spp.) pussy-toes
{Antennaria spp.)
common cocklebur {Xanthium strumarium)
S coring:
3 = Less than 5% of the site covered by disturbance-increased undesirable herbaceous species 
2 = 5% to 25% of the site covered by disturbance-increased undesirable herbaceous species
1 = 25% to 50% of the site covered by disturbance-increased undesirable herbaceous species
0 = More than 50% of the site covered by disturbance-increased undesirable herbaceous species
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4. Utilization of Trees and Shrubs. (Skip this Item if the site lacks trees or shrubs; for example: the 
site is a herbaceous wet meadow or cattail marsh. Some sites with potential for trees or shrubs may have 
had them eliminated by human-caused disturbance, but this is not always easy to determine.) Many riparian 
woody species are browsed by livestock and/or wildlife. Heavy browsing can prevent establishment or 
regeneration of these important species. Excessive browse can eliminate them from the community and 
result in their replacement by undesirable invaders.
When estimating degree of utilization, count browsed second year and older leaders on representative 
plants of woody species normally browsed by ungulates. Do not count current year's use since this may not 
accurately reflect actual use because significant browse can occur late in the season. Determine 
percentage by comparing the number of leaders browsed with the total number of leaders available (those 
within animal reach) on a representative sample (at least three plants) of each tree and shrub species 
present.
S coring:
3 = None (0% to 5% of available second year and older leaders are browsed)
2 = Light (5% to 25% of available second year and older leaders are browsed)
1 = Moderate (25% to 50% of available second year and older leaders are browsed)
0 = Heavy (More than 50% of available second year and older leaders are browsed)
5. Tree and Sfirub Establishment and Regeneration. (Skip this item if the site lacks potential for 
trees or shrubs.) Woody species potential can be determined by using a key to site type (Hansen and others 
1995, Kovalchik 1987, Padgett and others 1985). On severely disturbed sites seek clues to potential on 
nearby sites with similar landscape position. Vegetation potential is commonly underestimated on sites long 
disturbed.
The presence of seedling, sapling, pole, and mature age classes of late serai or climax species indicate long 
term stability. Cottonwoods {Populus spp.) are considered equally desirable, but cottonwood regeneration 
cannot be expected under the canopy of older stands. Replacement stands of cottonwoods are to be found 
on the recent alluvial deposits near the channel. Cottonwood regeneration must be sought on such 
deposits. Their lack may be a function of scale of the reach or of ecological degradation. On a site where 
channel incisement is preventing deposition of suitable sediment, the site would not be rated for cottonwood 
regeneration due to having lost potential for the species. Site degradation would be assessed in the channel 
incisement item. Note: Presence of a woody species age class is indicated by plants of that class in 
density of at least ten individuals per acre. Climax and late serai species are listed below for Montana and 
surrounding region.
Scoring: (See below for determination of age classes)
6 = Seedling, sapling, and pole ages of late-seral/climax woody species or cottonwoods present.
4 = One of the three younger age classes of late-seral/climax woody species, or cottonwoods, is
absent; OR the site is dominated by early or mid serai shrub species
2 = Two of the three younger age classes of late-seral/climax woody species, or cottonwoods, are
absent; OR the understory is dominated by disturbance-increaser shrubs (hawthorn [Crataegus 
spp.], snowberry [Symphoricarpos spp ], and wild rose [Rosa woodsii\)
0 = Only mature, decadent, and dead trees or shrubs remain. The understory is dominated by
herbaceous species; OR Russian olive {Elaeagnus angustifolia) and/or salt cedar (Tamarix spp.) 
have at least 5 percent cover on the site
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Age classes of trees are based on species and size as follows (dbh Is diameter at breast height):
Age Class Conifers'* and Cottonwoods Other Broadleaf Species 2
Seedling <4.5 ft tall or <1.0 in dbh <3.0 ft tall
Sapling > 4.5 ft tall and 1.0 In to <5 in dbh  ̂3.0 ft tall and <3.0 In dbh
Pole  ̂5.0 In to <9 In dbh > 6.0 ft tall and > 3.0 In to
<5.0 In dbh
Mature  ̂9.0 In dbh > 5.0 In dbh
Decadent > 30% of canopy Is dead > 30% of canopy Is dead
Dead 100% of canopy is dead 100% of canopy Is dead
■* Rocky Mountain juniper {Juniperus scopulorum) Is an exception to the specifications given, as It does 
not have typical (or consistent) coniferous size, age, and growth form relationships. The evaluator 
should subjectively assign age classes to Individuals of this species based on size, reproductive 
ability, and overall appearance.
2other Broadleaf Species refers to green ash {Fraxinus pennsylvanica), box elder {Acer negundo), 
peach-leaf willow {Salix amygdaloides), quaking aspen {Populus tremutoides), and American elm {Ulmus 
americana).
Age classes of shrubs are based on relative height and stem size by species. Shrubs are in three age 
classes: seedling/sapling, mature, and dead/decadent. Generally, those plants with stems up to one inch 
(2.5 cm) thick and/or no more than half as tall as the tallest Individuals of that species on the site, are 
considered seedling/saplings. Mature plants have stems thicker than one inch (2.5 cm) or those having 
reproductive structures. Dead/decadent criteria are same as for trees.
6. Streambank Root Mass Protection. Streamslde vegetation stabilizes the soil to the extent that It 
provides deep, binding roots. All tree and shrub species provide such roots. Herbaceous annuals lack this 
quality. Perennial herbs provide It In varying degree. Some rhizomatous species, such as sedges {Carex 
spp.), are excellent streambank stabilizers. Other rhizomatous species, such as Kentucky bluegrass {Poa 
pratensis), have shallow roots and are poor streambank stabilizers. In all cases greater plant density and 
vigor means greater stability of the bank. For this Item consider the near-stream area to be the active 
floodplain out to a maximum of 10 m from the channel on large streams.
Scoring:
6 = More than 85% of the near-stream area has a deep, binding root mass 
4 = 65% to 85% of the near-stream area has a deep, binding root mass 
2 = 35% to 65% of the near-stream area has a deep, binding root mass 
0 = Less than 35% of the near-stream area has a deep, binding root mass
7. Human-Caused Bare Ground. Bare ground Is soil not covered by plants, litter or duff, downed 
wood, or rocks larger than 2.5 in. Bare ground caused by human activity Indicates a deterioration of riparian 
health. Sediment deposits and other natural bare ground are excluded as normal and probably beyond 
management control. Human land uses causing bare ground include livestock grazing, recreation, roads, 
and industrial activities. The evaluator should consider the causes of all bare ground observed and estimate 
the fraction that Is human-caused.
Scoring:
6 = 1% or less of the site Is human-caused bare ground 
4 = More than 1% to 5% of the site Is human-caused bare ground 
2 = More than 5% to 15% of the site Is human-caused bare ground 
0 = 15% or more of the site Is human-caused bare ground
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8. Percent of Streambank Structurally Altered (by human causes). Streambank structural 
integrity is vital to good channel configuration and bank shape. Impaired structure can mobilize channel and 
bank materials, cause loss of fishery and wildlife habitat, lower the water table, etc. Bank alteration can 
result from such causes as livestock hoof shear, recreation, and resource extraction. In rating this item 
consider the bank area from the water's edge up to 18 inches beyond the top of the bank. The bank top is 
that point where the upper bank levels off to the relatively flat surface of a floodplain or terrace.
Scoring:
6 = Less than 5% of the bank is structurally altered by human use
4 = 5% to 15% of the bank is structurally altered by human use
2 - 1 5 %  to 35% of the bank is structurally altered by human use
0 = More than 35% of the bank is structurally altered by human use
9. Stream Channel Incisement (vertical stability). A stream is incised when downcutting has 
lowered the channel bed so that two-year flood events cannot overflow the banks. Incisement can lower the 
water table enough to change current vegetation and site potential. Four typical downcutting indicators are: 
a) headcuts; b) exposed cultural features [pipelines, bridge footings, culverts, etc.]; c) lack of sediment and 
exposed bedrock; and d) a low, vertical scarp at the bank toe on the inside of a channel bend.
Channel incisement can occur in any of several stages (Figure 3). A severe disturbance can initiate 
downcutting, transforming the system from a steady state of high water table, wide floodplain, and high 
productivity to one of degraded water table, narrow [or no] floodplain, and low productivity. These stages of 
incisement can be categorized in terms of Rosgen Level I channel types (Rosgen 1996).
A top rating goes to either a Rosgen E or C-type un-incised channel from which 2-5 year floods can access a 
wide floodplain (not entrenched). The lowest rating goes to Rosgen F or G-type entrenched channels where 
even greater floods cannot overtop the high banks. Intermediate stages can be Improving or degrading. 
They can represent those slightly incised channels not yet so incised that intermediate floods cannot 
access the floodplain; or they can be old incisement that is healing and rebuilding floodplain at a new, lower 
elevation.
Scoring:
6 = Channel is vertically stable and not entrenched (1-2 year floods access a wide floodplain). Active 
downcutting not evident. Any old incisement is characterized by broad floodplain inside with 
perennial riparian plant communities well established. (A-1 or A-2 of Figure 3).
4 -  Either of two incisement phases: 1 ) An early phase where the channel is just beginning to downcut. 
There may be small headcuts, but bankfull flows still have access to the floodplain. (Look for 
cutting in channel bottoms). 2) An old incisement in which the channel may still show limited active 
downcutting. A new floodplain is well formed at the lower level, although much narrower than it may 
become. Lateral bank cutting is likely still widening the incised system on outside curves.
Perennial riparian plants are becoming well established. (B of Figure 3).
2 = Two phases of incisement also fit this rating: 1) An intermediate phase, with downcutting and
headcuts probable. The channel is not yet so deeply incised that medium (5-10 year) floods cannot 
escape the banks. 2) A deep incisement that is starting to heal. In this phase new floodplain 
development, though very limited, is key. Look for widening of the incised system and for early 
establishment of pioneer perennial plants on the new depositional surfaces. (C of Figure 3).
0 = The channel is deeply incised to resemble a ditch or a gully. No floodplain development has begun. 
Only extreme floods overtop the banks. Downcutting is likely ongoing. (D-1 or D-2 of Figure 3).
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Calculating the Riparian Heaith Rating
The scores are totaled for all the factors rated, and that total is divided by the possible perfect score. Figure 
4 represents an example score sheet.
Figure 4. A sample score sheet of a site with no apparent potential for trees or shrubs
Possible
lount of floodplain and streambanks covered by plant growth  g
rcent of riparian zone covered by noxious weeds  6
rcent of site covered by disturbance-induced undesirable herbaceous species 
gree of browse utilization of trees and shrubs NA
ody species establishment and regeneration NA
cent of streambank bound by a deep root mass _ g
cent of site with human-caused bare ground _g
cent of streambank structurally impaired (altered) by human use _ g
isement (vertical stability of the channel) 6
Totals:  3g
Rating = (Total Actual) / (Total Possible) * 100%
Rating = (28) / (39) * 100% = 72%
The manager should realize that a less than perfect score is not necessarily cause for concern. Ratings of 
individual factors can be useful in detecting strengths or weaknesses of a site. A low score on any factor 
may warrant management focus. For example, the example reach in Figure 4 has low scores for noxious 
weeds and bare ground (items #3 and #7). These are factors that management might improve in a 
subsequent assessment.
Additional Management Concerns (OPTIONAL)
The following items do not contribute to a site’s health assessment rating. Rather, they may help to quantify 
inherent physical site characteristics that reveal structural weaknesses or sensitivities, or assess the 
direction of change on a site. These data can be useful for planning future site management.
The composition of streambank materials influences the susceptibility of the banks to erosion caused by 
trampling, water flow or other disturbance. In general, larger rocks provide better protection against 
disturbance than smaller rocks. Thus, streambanks composed primarily of silts and clays —characteristic 
of the majority of streams in eastern Montana require more vegetative protection to compensate for the 
smaller particle sizes.
1. Stream Bank Rock Volume. Rate the stream bank rock volume as the highest appropriate one of 
the following four categories:
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3 = Rocks at least 0.5 inches In diameter make up at least 50 to 100% of streambank volume.
2 = Rocks at least 0.5 Inches In diameter make up at least 25 to 50% of streambank volume.
1 = Rocks at least 0.5 Inches In diameter make up at least 10 to 25% of streambank volume.
0 = Rocks at least 0.5 inches In diameter comprise less than 10% of streambank volume.
2. Stream Bank Rock Size. Rate the stream bank rock size for the polygon as the highest appropriate 
one of the following four categories:
3 = 50% or more of the rocks present are small boulders and cobbles ranging In size greater than 6
Inches in diameter.
2 = 50% or more of the rocks present are small cobbles or larger (greater than 3 inches In diameter).
1 = 50% or more of the rocks present are gravel in the 0.5 Inch to 3 Inch diameter range.
0 = More than 50% of rocks and rock fragments present are less than 0.5 inches In diameter.
3. Vegetative Use by Animals. Record the rating category which best describes the vegetative use 
by animals (Platts and others, 1987).
Code Category Description
0 to 25% Vegetative use Is light or none. Almost all potential plant biomass at the current
development stage remains. Vegetative cover Is close to that which would occur without 
use. Un vegetated areas (such as bedrock) are not a result of land uses.
Vegetative use is moderate. At least half the potential plant biomass remains. Average 
stubble height is more than half its potential at the present stage of development.
Vegetative use is high. Less than half the potential plant biomass remains. Plant stubble 
height Is usually more than 2 inches (on many ranges).
Vegetative use Is very high. Only short stubble remains (usually less than 2 inches on many 
ranges). Almost all potential plant biomass has been removed. Only the root systems and 
parts of the stems remain.
4. Susceptibility of Parent Material to Erosion. The soils derived from shale or having a large 
clay content are highly susceptible to compaction and trampling when wet. There Is evidence that trampling 
by hooves and subsequent loss of herbaceous vegetation when soils are wet are major contributions to site 
degradation. In contrast, those sites having soils derived from sandstone or any of the hard 
metamorphosed rock found in the mountains of western Montana commonly have a fine sandy loam to loam 
texture and are more resistant to damage when wet. Intermediate of these soils are those having textures of 
clay loam to loam. Texturing the soil by the ribboning technique or by fee) will be required for this 
determination. REMEMBER: Alluvium, by definition, is transported and thus may have a soil texture 
different from soil formations immediately outside the floodplain.
Rate the polygon soil according to one of these categories based on indicators as described above:
3 = Not susceptible to erosion (well armored)
2 = Slightly susceptible to erosion (moderately armored)
1 = Moderately susceptible to erosion 
0 = Extremely susceptible to erosion
5. Percent of Streambank Accessible to Livestock. Record the percent of streambank length 
accessible to livestock. In general, only consider topography (steep banks, deep water, etc.) and dense
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26 to 50%
51 to 75%
76 to 100%
vegetation as restricting access. Fences, unless part of an exclosure, do not necessarily restrict livestock 
access even though they may appear to be doing so at the time.
6a. Polygon Trend. Select a category {Improving, Degrading, Static, or S tatus Unknown) to 
indicate the current status (or trend) of the vegetative community on the polygon. Trend refers, in the sense 
used here, not specifically to successional pathway change, but in a more general sense of apparent 
community health. By definition, “trend” implies change over time. Accordingly, a trend analysis would 
require comparison of repeated observations over time. However, some insights into trend can be observed 
in a single visit. For example, the observer may notice healing (revegetating) of a degraded streambank and 
recent establishment of woody seedlings and saplings. This would indicate changing conditions that allow 
an “improving” trend. If such indicators are not apparent, select the category “status unknown”.
6b. Comments and Observations. Add any necessary commentary to explain or amplify the data 
recorded. Do not leave this space blank. Describe any unique characteristics of the site and other 
observations relating to the vegetation.
Photograph Data
7a-d. Take at least one photo upstream and one downstream at each end of every polygon. This applies 
even to situations where the polygon Is at one end of an inventoried reach, and where one of the photos is 
taken into a non-inventoried area. Record items #16a-d for photos at the upstream end o f the 
polygon. For polygons without definite upstream and downstream ends, record the locations of photos 
taken. Also, if other photos are taken in the polygon, record their location and corresponding data (similar to 
items #16a-c).
7e*g. Record similar information (as In items #16a-c) for photos taken at the downstream end of the 
polygon.
Record the film roll number and photographer’s name. Record the photo frame number(s) behind the word 
indicating the direction the photos were facing (upstream, downstream, or other). Also, describe the location 
at which other photos were shot. Describe the view of each photo with reference to direction and polygon 
features such as streams, vegetation, boundaries, etc.
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RWRP LOTIC HEALTH ASSESSMENT FIELD SCORE SHEET AND CODES
1. Amount of the floodplain and streambanks covered by plant growth.
6 pts = More than 95% of the reach soil surface is covered by plant growth 
4 pts = 85% to 95% of the reach soil surface is covered by plant growth 
2 pts = 75% to 85% of the reach soil surface is covered by plant growth 
0 pts = Less than 75% of the reach soil surface is covered by plant growth
Score:
Comment:
2. Percent of the riparian zone covered by noxious weeds.
6 pts = No noxious weeds on the site 
4 pts = Less than 5% of site covered by noxious weeds 
2 pts = 5% to 25% of site covered by noxious weeds 
0 pts = More than 25% of site covered by noxious weeds
Score:
Comment:
3. Percent of the site covered by disturbance-induced undesirabie herbaceous 
sp e c ie s .
3 pts = Less than 5% of the site covered by disturbance-increased undesirable herbaceous species 
2 pts = 5% to 25% of the site covered by disturbance-increased undesirable herbaceous species 
1 pt = 25% to 50% of the site covered by disturbance-increased undesirable herbaceous species 
0 pts = More than 50% of the site covered by disturbance-increased undesirable herbaceous 
species
Score:
Comment:
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4. Degree of browse utilization of trees and shrubs.
3 pts = None (0% to 5% of available second year and older leaders are browsed)
2 pts = Light (5% to 25% of available second year and older leaders are browsed)
1 pt = Moderate (25% to 50% of available second year and older leaders are browsed)
0 pts = Heavy (More than 50% of available second year and older leaders are browsed)
Score:
Comment:
5. Woody species establishment and regeneration.
6 pts = Seedling, sapling, and pole ages of late-seral/climax woody species or cottonwoods present. 
4 pts = One of the three younger age classes of late-seral/climax woody species, or cottonwoods, is
absent; OR
the site is dominated by early or mid serai shrub species
2 pts = Two of the three younger age classes of late-seral/climax woody species, or cottonwoods, 
are absent; OR
the understory is dominated by disturbance-increaser shrubs (hawthorn [Crataegus spp.], 
snowberry [Symphoricarpos spp.], and wild rose [Rosa woodsii])
0 pts = Only mature, decadent, and dead trees or shrubs remain. The understory is dominated by
herbaceous
species; OR Russian olive {Elaeagnus angustifolia) and/or salt cedar {Tamarix spp.) have at 
least 5 percent cover on the site
Score:
Comment:
6. Percent of streambank bound by a deep root mass.
6 pts = More than 85% of the near-stream area has a deep, binding root mass 
4 pts = 65% to 85% of the near-stream area has a deep, binding root mass 
2 pts = 35% to 65% of the near-stream area has a deep, binding root mass 
0 pts = Less than 35% of the near-stream area has a deep, binding root mass
Score:
Comment:
7. Percent of site with human-caused bare ground.
6 pts = 1 % or less of the site is human-caused bare ground 
4 pts = More than 1% to 5% of the site is human-caused bare ground 
2 pts = More than 5% to 15% of the site is human-caused bare ground 
0 pts = 15% or more of the site is human-caused bare ground
Score:
Comment:
8. Percent of streambank structurally impaired (altered) by human causes. 
6 pts = Less than 5% of the bank is structurally altered by human use 
4 pts = 5% to 15% of the bank is structurally altered by human use 
2 pts = 15% to 35% of the bank is structurally altered by human use 
0 pts = More than 35% of the bank is structurally altered by human use
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Score:
Comment:________________________________________________________________________________
9. Incisement (vertical stability of the channel).
6 pts = Channel is vertically stable and not entrenched (1-2 year floods access a wide floodplain).
Active
downcutting not evident. Any old incisement is characterized by broad floodplain inside with perennial 
riparian plant communities well established. (1A or IB of Figure 3).
4 pts = Either of two incisement phases: 1) An eady phase where the channel is just beginning to 
downcut. There may be
small headcuts, but bankfull flows still have access to the floodplain. (Look for cutting in 
channel bottoms). 2) An old incisement in which the channel may still show limited active downcutting. A 
new floodplain is well formed at the lower level, although much narrower than it may become. Lateral 
bank cutting is likely still widening the incised system on outside curves. Perennial riparian
plants are
becoming well established. (2 of Figure 3).
2 pts = Two phases of incisement also fit this rating: 1) An intermediate phase, with downcutting and
headcuts
probable. The channel is not yet so deeply incised that medium (5-10 year) floods cannot 
escape the banks. 2) A deep incisement that is starting to heal. In this phase new floodplain
development, though very limited, is key. Look for widening of the incised system and for early
establishment of pioneer perennial plants on the new depositional surfaces. (3 of Figure 3)
0 pts = The channel is deeply incised to resemble a ditch or a gully. No floodplain development has 
begun. Only extreme
floods overtop the banks. Downcutting is likely ongoing. (4A or 48 of Figure 3).
Score:
Comment:.
OTHER DATA
Habitat and/or Community Types: Cover HT/CT Comment
10. Streambank Rock Volume:___________  11. Streambank Rock Size:
12. Vegetation Use by Animals:_______________
13. Susceptibility of Parent Material to Erosion:_______________
14. Percent of Streambank Accessible to Livestock:
15. Trend and General Comments:_____________
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ADMINISTRATIVE DATA
RW R P LO TIC  HEALTH ASSESSM ENT
(S T A N D -A L O N E ) Record 10 No: .lo m ia o o .
A1. Field data collected by:______
A2. Funding Agency/Organization:,
A3a. BLM Slate Office:__________
A3c. BLM District:______________
A3e, BLM Office Code:__________
-Nick B ezzex ides-
Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:
If Y es. A3g: GABS Allot. No: 
GABS ID; 
GABS Allotment Name: 
GABS Mgmt. Status:
A4. USFWS Refuge:____________
AS. Reservation:_______________
AG. NFS Park/NHS:____________
A7. BOR Project:_______________
A3f. Is the polygon in an active BLM grazing allotment? (Yes; No; NA):
  A3h: GABS Allot. No;__________
________________________________  GABS ID:____ _________
_____________________________  GABS Allotment Name:__________ _
  GABS Mgmt. Status: ______
AS. USFS National Forest:______________________________________________
A9. Year 1 9 9 9  AlO. Date field data collected: 6 7 2 1 /1 9 9 8  A l l .  Observers: Nick B ezzer ld es, Heidi Shafford 
NoA12a. At least some part of this polygon has been inventoried more than once (resampled)? (Yes; No):.
If Yes. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; No): No
A12c. Is this the latest inventory for this polygon? (Yes; No):------------
A12d. ID No.(s) of other inventories of this polygon:_______________________________________________________
A12e. Other years: _______________  12f. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other years;----------------------------------------
Al2h. ID No.(s) of other records sharing area with this polygon:_____________________________________________________
A13a. Has a change in management occurred? (Yes; No): __
A13c. Type of management change applied:
If Yes. A13b. Year that changed occurred:
LOCATION DATA
81. State/P rovince:_JLQ_
8 3 . Allotment/Range Unit:__
84 . Area name:___________
8 6 . Location: T :___ _JL2N.
1/4 S e c :___________ NW
8 2 . County/Municipal District: JErem flxiL
H enrys Fork of the Snake River
R: 4 3 E
1/4 1/4 Sec;.
Sec: _ 
 SlE.
85 . Polygon No.:
1 7_______
8 7 .  Elev. (ft):. : (m):
88a. Hydrologie unit code (HUC):. 
B8c. Sub-basin (sq m i):________ ; (sq m):
B8b. Sub-basin name (4th level HUC):. 
____________ 88d. Sub-basin (ac): ; (hect):
88e . Sub-basin perimeter (mi); :(m):
B9a. UTM coordinates of polygon UPPER END: Easting: _ 
B9b. UTM coordinates of polygon LOWER END: Easting:.
Northing:
. : Northing:.
, ; Zone:. 
: Zone:
89c. UTM coordinates of any other point of interest in the polygon: E a s t________________ ; North:________________ ; Zone:
89d. GPS Unit #:________________ WPi Upper_______________ WPt Lower__________________  WPt O ther_________
89e. Comments: polygon  located  o n_fLver right_bank^ fust acro ss from A b ar In Las t  C hance  
810. Quad m ap(s):---------------------------------------------------------------------------------------------------------------------------
Data Current as of May 26.1999 RWRP LoUc Health Assessment Check RWRP Web Site for Most Up-to-Oale Data Set and Form
SELECTED SUMMARY DATA________________________________  Record ID No:  d n n n o o o___
Cl. Wetland type:    __________________R iver_________________   C2. Polygon size (acres):___________ ; (heel): ________
C3a. Is the entire polygon an upland? (Yes; No):__&Lo__ if C3b. Does the polygon consist entirely of functional wetland
types? (Yes: No): _ N a _  C3c. Functional wetland (acres):_fLJL_ : (hect ); o .o o  C3d. Percent of total polygon:
C4. Does the polygon contain a defined streambank or channel? (Yes; No): , Y e^ _
C5. Channel length (mi);  J J  ; (km): __ _____  C6. Number of river miles ttie polygon represents: — — : (km):— J_8—
0 7 , Habitat T ypes And Com m unity T ypes------------------------------------------------------ --------- ---------
Classification Type Name Phase Pet of Poly Successional Stage or Comments
___________ PQAPBA^CI_____________________________________________________________________________________________
CARRQS_C1L
OPTIONAL PHYSICAL SITE CHARACTERISTICS__________
01. Polygon Has Tall Woody Type(s) (Yes, No): No 02. Vegetation Use by Animals:_________Ob53ii.
03 . Average Unvegetated Channel Width (ft):_______; (m):______
04. Average Maximum Depth (ft) of the Unvegetated Channel:_______;_(m):_______ OS. Channel Sinuosity:__
06. Average riparian-wetland zone width (ft): 3 ,0  ; (m): _ 1
W .t« r Q U .II1V P . H  (TMOL
07- Waterbody nu m ber------------------------------  ---------------------------------------------------------------
08a. Is the waterbody a 303(d) listed impaired-------------------------- ---------------------------------------------------------------
stream? (Yes; No) ----------- -------------------------------------------------------------------------------------------------------------
If Yes. 08b. Year of listing?________  _________________________________________
09. Waterbody TMDL priority: --------------------------- -------------------------------------------------------------------------------
DIG. TMDL development status:------------------------------  ----------------------------------------------------------------
012. Probable impaired uses:
013. Probable source(s):
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll #:____ Mfl2____ Photographer:______ MB
Photo numbers: (upstream); 1 5 _ . (downstream); 1 6_____  (others):________________________
E lb . Location o f _________________________________________________________________ ____________ _____________ _
"other" photos:______________________________________________________________________________________________________
E lc . Description jja flh iiiq -u p-ttver right bank toward .north end of L aaL C hance. Severa l. lo d g e s  In background;
of views (i4>): aliQtQ_views_upp e£-hatL-Qt-polvgoo________________________________________________________________
(down): w ood en  post In foreground; anglers down In Harriman State Parlt in background; note the_____
narrow rioarlan frinoe: photo view s lower half of polygon________________________________________
(others):---------------------------------------------------------------------------------------- ---------------------------------------------------------------------
Data Current as of May 26,1999 RWRP Lotie Health Assessment 2 Check RWRP Web Site for Most Up-lo-Date Data Set and Form
E2a. Is there an adjacent polygon upstream of this polygon? (Yes; No); ____
E2b. Is Ihere an adjacent polygon downstream of this polygon? (Yes: No): N(
E3a. Identification of photos (taken at dow nstream  end of polygon): Roll #: _
Photo numbers: (upstream):_____________  (downstream):___________
E3b. Location o f______________________________________________ _________
"oiher  ̂ photos:________________________________________________ ______
E3c. Description_________________________________________ _____________
of views (up):________________________________________________ _ _____
(down):_______________________________________________________
Record ID No: 
Photographer:____
I^QQOaO.
(others):
(others):
E4. Film and Camera Specifications
Film brand; SFW  _ _ Film speed (ASA): _2(1Q_ Lens diameter (mm): 3 5m m Lens focal length (mm):
1. Vegetative Cover of Floodplain and 
Stream Banf<s
2. Invasive Plant Species
LOTIC HEALTH A SSE SSM E N T  SC O R E  SH EET  
Actual Possible
Score Comment
. _ 6 ._  toe wet sp ec ie  a only, n eeupyin g  a narrow fringe
a long  stream bank* traneltlon to uoland samoim»
-6 CIRARV everyw here in po lygon , but witli low total
.cover fQ-1%1 _______________________________________
V egetation  Subtotal: 
7. Streambank Root Mass Protection 
6 Human-Caused Bare Ground
9. Streambank Structurally Altered
10. Pugging and/or Hummocking:
11. Stream Channel Incisement
Score
_Q_
3. Disturbance-Caused Undesirable Herbaceous Q 
Species
4. Tree and Shrub Establishment and NA 
Regeneration
5. Utilization of Trees And Shrubs N A
6. Decadent & Dead Woody Material _____
Soil/Hydrology Subtotal: i  2
_LS_
_2X
PQAPRA gQ%COVEH- TAROFF. ACHMIL AND 
LUPINUS sp p . a lso  p r e se n t______ _
b a n k .p oorly  protected by s e d g e  s p e c ie s .
_fi  angler trail com p act vegetatation  and c a u se s  sm all
bare soots, but cover la oenerally good___________
e v id e n c e  of h is to r ic  grazing p r e se n t  In form of 
aeallQ oed  bank contours w h ere  h o o f action
_g  lim ited floodplain  developm ent In geologically
young, anrtno.ted stream ; annarentiv entrenched
Overall P olygon  Total: i  *
RATING CALCULATION
(Actual Score/Possible Score) X 100 = Rating Percent
Vegetation Rating: 
Soil /  Hydrology; 
Total Rating:
1 5
1 i f 9 4
1 4 f 9 0
XlOO 
xlOO 
XlOO I
Descriptive Category
50% N on fun ctional (U nhealthy)
N on fu n ction a l -(U n health y)
Rating Percent Ranae Daaetiotlva Cataaorv
SO-’lOO Proper Functioning Condttion (Healthy)
40-79 Functional At Risk (Healthy, but with Problème,
<SQ Nontuncdenal (Unhealthy) .
Data Current as of May 26,1999 RWRP Lone Health Assessment 3 Check RWRP Web Site lor Most Up-fe>-Oate Data Set and Form
A D O m O N A L  MANAGEM ENT C O N C E R N S  (OPTIONAL)________
The following items do not contribute to a site's score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a. Streambank Rock Volume: _________________  12b. Streambank Rock Size: _____________
13. Vegetation Use by Animals:_________________________________
14. Susceptibility of Parent Material to Erosion:__________________________________________
15. Percent of Streambank Accessible to Livestock;
16. Polygon trend (Is the polygon: Improving, Degrading, Static, or Status Unknown?):
17. Comments and Observations:
_ im p c a .td a g _
the steep  bank type cond ition that is  routinply found along the river within HSP, Polygon s ize  w as Icept
sm all b eca u se  of relatively h o m o g en eo u s cond itions for substantial d ista n ces a long the w est, river fight-----
hank near Last C hance. Cattle are grazing In nearby upland allotm ent, but riparian fencing prohibits a c c e ss
to the riparian and stream  zo n es No w oody riparian sp ec ies  were present and the spring-fed,________________
sedim ent-lim ited-nature of the HF River in th is area would seem  to indicate that Incre a se s  in woody sp ec ies  
should not be expected^ ev en  with the exclusion of cattle from the riparian zone. The channelpflvecage.
bottom is  quite armored along this^ sec tio n  of the river, with cobfales and sm all boulders forming the_________
dominant bed su b stra tes. Stream gradient Is higher here than portions of the river im m ediately downstream
in HSP. Without s e dim ent so u rce  to rebuild banks, recovery from past grazing dam age will continue to be__
slo w ._________________________________________________________________________________________________________________
Data Current as of May 26.1999 RWRP Lotie Health Assessment Check RWRP Web Site for Most Up-lo-Date Data Set and Form
May tS. 1999
ADMINISTRATIVE DATA
RW RP LOTIC H EALTH A SSESSM EN T
(S T A N D -A L O N E ) Record 10 No:
A1. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM Stale Office;__________
A3c. BLM District:______________
A3e. BLM Office Code:__________
Nick B e zz g fld es
Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:.
If Y e s . A3g: GABS Allot. No: 
GABS ID: 
GABS Allotment Name: 
GABS Mgmt. Status:
A4. USFWS Refuge;____________
AS. Reservation:_______________
AS. NPS Park/NHS:____________
A7- BOR Project:_______________
A3f. Is the polygon in an active BLM grazing allotment? (Yes; No; NA):
  A3h: GABS Allot. No:__________
_____________________  GABS ID:____________
______________________________ GABS Allotment Name:____________
  GABS Mgmt. Status: ______
AS. USFS National Forest:______________________________________________
A9. Year: 1 9 9 8  A1Q. Date field data collected; 6 / 2 f /1 9 9 8  A l l .  Observers: Nick Beygeridea^ Heldl Shafford  
NnAl2a. At least som e part of this polygon has been inventoried more than once (resampled)? (Yes; No):
If Yes. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; No): No _
A12c. Is this the latest inventory for this polygon? (Yes; No):------------
A12d. ID No.(s) of other inventories of this polygon:___:____________________________________________________
A12e. Other years: _______________ 12f. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other years:----------------------------------------
A12h. ID No.(s) of other records sharing area with this polygon:_____________________________________________________
At 3a. Has a change in management occurred? (Yes; No): ___
A13c. Type of management change applied:
If Y es. A13b. Year that changed occurred:
LOCATION DATA
B1, State/Province:_JL D _
8 3 . Allotment/Range Unit;__
84 . Area name:___________
86 . Location: T: 1 2N
1/4 S e c :____________ SJ«_
8 2 . County/Municipal District 
Harrlman State Park_____
F rem ont
Henrys Fork of the Snake River
R: 4 2 E Sec:
85. Polygon No.:, 
34_______
1/4 1/4 Sec: NW 8 7 . Elev. (ft):. ;(m):
88a. Hydrologie unit code (HUC):. 
8 8 c . Sub-basin (sq m i):________ : (sq m):
88b. Sub-basin name (4th level HUC): 
_____________ 8 8d . Sub-basin (ac): _ , : (hect):
88e. Sub-basin perimeter (mi): : (m):
B9a. UTM coordinates of polygon UPPER END; Easting: _ 
B9b. UTM coordinates of polygon LOWER END: Eastings
Northing: 
. ; Northing:
, : Zone:. 
: Zone:.
89c . UTM coordinates of any other point of interest in the polygon: East:________________ ; North:________________ ; Zone;
B9d. GPS Unit #:________________ WPt Upper_______________ WPt Lower__________________  WPt O ther_________
B9e. Comments: L ocated on river right below  Big Bend In Harrlman State Park 
810. Quad map(s):-----------------------------------------------------------------------------------------------------
Data Current as of May 26,1999 RWRP Lotie Health Assessment 1 Check RWRP Web Site for Most Up-to-Date Data Set and Form
SELECTED SUMMARY DATA________________________________  Record ID No: 4QQQQÛ3_
01. Wetland type:_____________________ R iver_________________  02. Polygon size (acres):___________ ; (hect): ______
03a. Is the entire polygon an upland? (Yes; No):__ N.O__ if No. C3b. Does the polygon consist entirety of functional wetland
types? (Yes; No): Y ea  0 3 c . Functional wetland (acres):_D_Q _ ; (hect.): _Q^QQ_ 03d . Percent of total polygon: 1 00%
04. Does the polygon contain a defined streambank or channel? (Yes; No): Y es
05 . Channel length (mi): __*2.5— ; (km): ___ _____  06. Number of river miles the polygon represents:________ ; (km):________
07. Habitat T ypes And Oommunity T voes------------------------------------------------------ ----------------- -
Classillcation Type Name Phase Pet of Poly Successional Stage or Comments
___________ CARRQS.. CT--------------------------------------------------------------- highly Invaded by PQAPRA and introduced
____________________________________ PHLPBA from nearbv_ former hav m eadow s
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll # :____ ftLBJi____ Photographer______
Photo numbers: (upstream): 1 7  (downstream): 1 B____  (others):_________________________
E lb . Location o f ____________________________________________________________________________________________________
‘other' photos:____________________________________________________________________________________________________
E lc . Description Looking up the river right bank toward Thurmon Ridge In the background. Polygon eztmnda
of views (up): upstream  to ax p o aed din  patch in unner right of ohoto________________________________________
(down): Looking down the river right bank. Fluffy clouds  and US20 In the background________________
(others):-----------------------------------------------------------------------------------------------------------------------------------------------------------
Data Current as of May 26,1999 RWRP Lotic Health Assessment 2 Check RWRP Web Site tor Most Up-to-Date Data Set and Form
I
OPTIONAL PHYSICAL SITE CHARACTERISTICS
01. Polygon Has Tall Woody Type(s) (Yes, No): . N o  D2. Vegetation Use by Animals: U n a va ilab le  j
D3. Average Unvegetated Channel Width (ft):_______; (m):______
0 4 . Average Maximum Depth (ft) of the Unvegetated Channel:____ ; (m):_______ 05. Channel Sinuosity:.
06 . Average riparian-wetland zone width (ft): SQ.O ; (m): i  5
Watgr Quality Data (t m d i ,  Patp) n i. u.oil. ProtKible cause(s):
07. Watert>ody nu m ber------------------------------  ------------------------------------------------------------
D8a. Is the waterbody a 303(d) listed impaired-------------------------- ------------------------------------------------------------
stream? (Yes; No) _______  _______________________________________
If Y es. 08b. Year of listing? ________  _______________________________________
09. Waterbody TMDL priority: ___________________  _______________________________________
010. TMDL development status:------------------------------
012. Probable impaired uses:
013. Probable source(s): * ^
E2a. Is there an adjacent polygon upstream of this polygon? (Yes: No): ______
E2b. Is there an adjacent polygon downstream of this polygon? (Yes; No): N .o_
E3a. Identification of photos (taken at <iawnstream  end of polygon): Roll #:_____
Photo numbers: (upstream):_____________  (downstream):_______________
E3b. Location o f__________________________________________________________
“other' photos:__________________________________________________________
E3c. Description__________________________________________________________
of views (up):-----------------------------------------------------------------------------------------
(down);------------------------------------------------------------------------------------------
Record ID No:
Photographer:.
jiûo.aoj}j
(others):
(others):
E4. Film and Camera Specifications
Film brand:______SF.W_____  Film speed (ASA); _2.QQ_ Lens diameter (mm): 35mm Lens focal length (mm):
1. Vegetative Cover of Floodplain and __4__
Stream Banks
2. Invasive Plant Species — Q—
3. Disturbance-Caused Undesirable Herbaceous —2__
Species
4. Tree and Shrub Establishment and NA 
Regeneration
5. Utilization of Trees And Shrubs _MA_
6. Decadent & Dead Woody Material _____
LOTIC HEALTH A SSE SSM E N T  SC O R E SH EET
Actual Possible 
Score Score Comment 
 _ f i _____________________________
V egetation  Subtotal: ___ 6.
7. Streambank Root Mass Protection  Q
8. Human-Caused Bare Ground  A
9. Streambank Structurally Altered  (L
10. Pugging and/or Hummocking: ____
11. Stream Channel Incisement  4.
Soil/H yd rology  Subtotal: ___8_ _2JL
CIRARV everyw here In polygon (1-5% cover)
PQAPRA end PHLPRA
??? Could w illow s reproduc e  here? With sedim ent__
source ing se e d b e d s . Bln Bend aw»a se e m s a llkelv 
not present on banks, but Islands In. channel with 
flaf-toQoed w illow s___________________________________
J-S_
_fi  good  riparian v eg  coverage, but banks poorly____
protected bv s o e c tes p resen t______________________
_g  angler trails com pact and rem ove plant coverage
_g  Historic and sporadic current grazing use; angler
caused shearing of fragile banka_________________
_6__ wide floodplain present, but average peak flows do
not appear to  Inundate It_____________________________
Overall Polygon Total: i 4 JL9_
RATING CALCULATION
(Actual Score/Possible Score) X 100 = Rating Percent
Vegetation Rating: ___6__ / ___L 5 _  xlOO = 4 0 %  ______
_fl  /  . 2 4  XlOO = 33%  ______
1 4  /  3 9  XlOO = 3 8 %  _______
Soil /  Hydrology: 
Total Rating:
Descriptive Category 
N on fun ctional (U nhealthy)
N on fun ctional (U nhealthy)
Nonfunctional (Unhealthy)
Batina Percent Rang» Deaerlotivo Cataaorv
80-100 Proper Funetianing Condition (Healthy)
€0-79 Functional At Risk (Healthy, but with Problems^
<60 Nonfunctional (Unhealthy)_____________j
Dab Current as of May26,1999 RWRP Lobe Health Assessment Check RWRP Web Site for Most Up-to-Date Data Set and Form
ADDITIONAL MANAGEMENT CONCERNS (OPTIONAL)_______
The following Hems do not contribute to a site's score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a. Streambank Rock Volume: _______________  12b. Streambank Rock Size: ________________
13. Vegetation Use by Animals:___________ S-2S% ____________
-Highly S u scep tib le
-Slatus—UnknoMUL
14. Susceptibility of Parent Material to Erosion;____
15. Percent of Streambank Accessible to Livestock:
16. Polygon trend (Is the polygon: Improving, Degrading, Static, or Status Unknown?):
17. Comments and Observations;
This p o tygnn is  one o f three along the HF River in or near Harrlman State Park. P olygon location ts typical__
Qf_the w ide floodplain areas In HSP, with se d g e s  and disturbance  induced sp e c ie s  dom inating. Stream______ _
gradient in the Big Bend Is very low <1% and the area seem s to  have high potential for trapping sediment
exJat_in_this area and  maintain dead and
flat-topped willow s- M oose are very com m on la HSP (a wildlife  refuge) and appear to heavily utilize existing  
w illo w s . ._____________________________________________________________________________________________________________
Data Curent as of May 26,1999 RWRP Lotic Health Assessment Check RWRP Web Site for Most Up*to-Oata Data Set and Fonn
May 1S. 1999
ADMINISTRATIVE DATA
RW RP LO TIC  HEALTH ASSESSM ENT
(S T A N D -A L O N E ) Record ID No: .Æooûjia:
AI. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM State Office:__________
A3c. BLM District:______________
A3e. BLM Office Code;__________
N ick B ezzer ldes
Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:.
If Y e s . A3g: GABS Allot. No 
GABS ID 
GABS Allotment Name 
GABS Mgmt. Status
A4. USFWS Refuge:___________
AS. Reservation:______________
AS. NPS Park/NHS:___________
A7. BOR Project:______________
A3f. Is the polygon in an active BLM grazing allotment? (Yes; No; NA);
___________________ A3h: GABS Allot No:______ _________
________________________________  GABS ID:____ _________
______________________________  GABS Allotment Name: ___________
  GABS Mgmt. Status: ______
J40,
AS. USFS National Forest:_______________________________________ _
A9. Year: 1 9 9 S  A10. Date field data collected: 6 /2 1 /1 9 9 8  A l l .  Observers: N ick ■ B ezzefidea^  Heidi Sfiafford  
NoA12a. At least some part of this polygon has been inventoried more than once (resampled)? (Yes; No):.
If Yes. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; No): No
A12c. Is this the latest inventory for this polygon? (Yes; No):----------- -
A12d. ID No.(s) of other inventories of this polygon:_______________________________________________________
A12e. Other years: ______________  12f. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other years:----------------------------------------
A12h. ID No.(s) of other records sharing area with this polygon:_____________________________________________________
A l3a. Has a change in management occurred? (Yes; N o):___
A13c. Type of management change applied:
If Yes. A13b. Year that changed occurred;
LOCATION DATA
B1. State/Province: ID
8 3 . Allotment/Range Unit:__
8 4 . Area name:___________
8 6 . Location: T: 12N
1/4 S e c :___________ NW
8 2 . County/Municipal District: 
_Harrfman State Park
Frem ont
Henrys Fork o f the Snake River
4 2 E .
1/4 1/4 Sec:.
Sec: _  
sw
85 . Polygon No.; 
3 6 _________
8 7 . Elev. (ft):. :(m):
8 8a. Hydrologie unit code (HUC):. 
B8c. Sub-basin (sq m i):________ : (sq m):
B8b. Sub-basin name (4th level HUC):. 
_____________B6d. Sub-basin (ac):__ : (hect):
B8e. Sub-basin perimeter (mi): : (m):
B9a. UTM coordinates of polygon UPPER END: Easting:. 
B9b. UTM coordinates of polygon LOWER END: Easting:.
,; Northing: 
. ; Northing:
. : Zone:. 
.; Zone:.
89c, UTM coordinates of any other point of interest in the polygon: East:________________; North:________________ ; Zone:
89d . GPS Unit #:_______________  WPt Upper_______________  WPt Lower__________________ WPt O ther_________
8 9 e . Comments: P olygon loca ted  on Island In river left channel below mouth of Tt^urmon Creek and above the  
810. Quad m ap(s):--------------------------------------------------------------------------------------------------------------------------------------------------------
Data Outrent as of May 26,1999 RWRP Lobe Health Assessment 1 Check RWRP Web Site lor Most Up-lo-Date Data Set and Forni
SELECTED SUMMARY DATA_________   Record ID No: 400QQ02
C l. Wetland type:_____________________R iver____________________  C2. Polygon size (acres):___________ : (hect): ---------
C3a. Is the entire polygon an upland? (Yes; No):__ No_ if C3b. Does the polygon consist entirely of functional wetland
types? (Yes; No): Y ea  C3c. Functional wetland (acres): 0 .0  ; (hect.): C3d. Percent of total polygon: _1 00%
C4. Does the polygon contain a defined streambank or channel? (Yes; No): Y ea
C5. Channel length (mi): —  ; (km): — JJS  C6. Number of river miles the polygon represents: ; (km):-------------
C7. Habitat Types >Xnd Community Types------------------------------------------------------ ------------------
Classification Tvee Name Phase Pet of Polv Successional Slaoe or Comments
SALGËY/CARBQS CT________________________________________________________________________________________
- - - - - - - - - - - - - - - -    I
I
OPTIONAL PHYSICAL SITE CHARACTERISTICS__________  ^
D1. Polygon Has Tall Woody Type(s) (Yes, N o):_______ D2. Vegetation Use by Animals:_______________________  I
D3. Average Un vegetated Channel Width (ft):______ ; (m):_______
D4. Average Maximum Depth (ft) of the Unvegetated Channel:_______;_(m):_______ D5. Channel_Sinuosity:________
D6. Average riparian-wetland zone width (ft):________; (m ):________
W .t«r QualllY P « t .  (TMDL P .M  d i i . Prebabi, cause<s): I
D7, Waterbody num ber___________________  ___________________________________________________________
D8a. Is the waterbody a 303(d) listed impaired   I
stream? (Yes; N o )_______  ___________________________________________________________
If Y es. D8b. Year of listing? ________  ___________________________________________________________
D9, Waterbody TMDL priority: ___________________    )
D10. TMDL development status:------------------------------ ------------------------------------------------------------------------------------------
012. Probable Impaired uses:
  D13. Probable source(s):
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll *: — N B 2 Photographer______
Photo numbers: (upstream): (downstream):   (others):______________________
E lb . Location o f ______________________________________________________________________________________________________
“other' photos:_____________________________________________________________________________________________________
E lc . Description 19. Looking upstream  toward the Railroad Ranch (not v isible) with Thurmoc R idge In  the  I f
of views (up): background. Shot views upper half of polvpon.-----------------------------------------------------------------------  1 '
(down): 20. Looking doam stream  Itt confluence with sid e  channel. SALGEY In center with Qahorne |
bcidfle-Ja-the-hacknm und---------------------------------------------------------------------------------------------------------- f
(others):-------------------------------------------------------------------------------------------------------------------------------------------------------------------  ^
Data Current as of May 26,1999 RWRP Lotic Health Assessment 2 Check RWRP Web Site for Most Up-to-Date Data Set and Form
I
■ I
(
}
E2a. Is there an adjacent polygon upstream o1 this polygon? (Yes; No); __
E2b. Is there an adjacent polygon downstream of this polygon? (Yes; No);__
E3a. Identification of photos (taken at dotvnstrea/n end of polygon); Roll #;. 
Photo numbers; (upstream);______________ (downstream):____________ _________
E3b. Location of______________________________________________________
"other' photos: __ __________________________________________
E3c. Description_____________________________________________________
of views (up);_____________________________________________________
(down);______________________________________________________
Record ID No; 
Photographer;____
(others);
(others);
E4. Film and Camera Specifications
Film brand; SFW  Film speed (ASA); .200 Lens diameter (mm);__3_S_ Lens focal length (mm);.
1. Vegetative Cover of Floodplain and 
Stream Banks
2. Invasive Plant Species
3. Disturbance-Caused Undesirable Herbaceous 
Species
4. Tree and Shrub Establishment and 
Regeneration
5. Utilization of Trees And Shrubs
6. Decadent & Dead Woody Material
V egetation Subtotal:
7. Streambank Root Mass Protection
8. Human-Caused Bare Ground
9. Streambank Structurally Altered
10. Pugging and/or Hummocking;
11. Stream Channel Incisement
LOTIC HEALTH A SSE SSM E N T  SC O R E  SHEET  
Actual Possible 
Score Score Comment 
 2 _  — S_____________________________
J_L
Soil/Hydrology Subtotal: 1 fl J2JL
CIRARV esta b lish ed  everywhere, in polygon^ but
with low coverage. .........
PQAPRA and PHRCQM with incidental coverage  
limited to  a few sm all elum oa.____________________
_fi  Diverse a g e  c la s s e s  o f SALGEY present.
M oose brow se m oderate, but m uch le s s  than other 
rioarlan w illow s.______________________________________
JLA.
Willows esta b lish ed  back from bank. S ed g es  and
other bank protective  s o e c ie s  s c attered._________
No s ig n s  of hum an d istiirhanee.___________________
Banks ift g o o d  sh ape.
_fi  Average peak flow s a p pear to  fully Inundate
riparian zone  in the polygon ._________________
Overall Polygon Total: 29
RATING CALCULATION
Descriptive Category 
N onfunctional (U nhealthy)
(Actual Score/Possible Score) X 100 = Rating Percent
Vegetation Rating: 11  /  2 4  xlOO = . 46%  ________
Soil/ Hydrology: 1 fl /  2 4  vIOQ a 75%  Functional At Risk (Healthy, but with Problem s)
Total Rating: 2 9  _ /  4 8  XIQO = 6Q% Functional At Risk  (Healthy, but with Problem s)
Percent Ranae
BÛ-10Q
60-79
<60
Descriptive Category 
Proper Functioning Condition (Healthy)
Functional At Risk (Healthy, but with Problems^ 
Nonfunctional (Unhealthy)_____________ j
Data Current as of May 26.1999 RWRP Lobe Health Assessment Check RWRP Web Site tor Most Up-to-Oale Data Set and Fonn
ADDITIONAL MANAGEMENT CONCERNS (OPTIONAL)________
The following items do not contribute to a site’s score. Rather they help to quantify Inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a. Streambank Rock Volume: _________________ 12b. Streambank Rock Size:__________________
13. Vegetation Use by Animats:_________________________________
14. Susceptibility of Parent Material to Erosion;__________________________________________
15. Percent of Streambank Accessible to Livestock:___________
16. Polygon trend (Is the polygon: Improving, Degrading, Static, or Status Unknown?):
17. Comments and Observations:
coverage  in Harrlman State Park. Island i s .  volcanic In origin and not alluvial.
Data Current as of May 26,1999 RWRP LoUc Health Assessment Check RWRP Web Site for Most Up-to-Date Data Set and Form
May 1 .̂ 1999
ADMINISTRATIVE DATA
RW RP LO TIC  HEALTH ASSESSM EN T
(S T A N D -A L O N E ) Record ID No:
A1. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM State Oflice:__________
A3c. BLM District:______________
Nick B ezzer ld es
.Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:
A3e. BLM Oflice Code:_________
If Y e s . A3g: GABS Allot. No: 
GABS ID: 
GABS Allotment Name: 
GABS Mgmt. Status:
A4. USI=WS Refuge:____________
AS. Reservation:_______________
AG. NPS Park/NHS:____________
A7. BOR Project:_______________
A3f. Is the polygon in an active BLM grazing allotment? (Yes; No; NA):
  A3h; GABS Allot, No:__________
_____________________  GABS ID:____________
______________________________ GABS Allotment Name:____________
  GABS Mgmt._Status:_______
J4fl_
AS. USFS National Forest:----------------------------------------------------------------------
A9. Year: 1 9 9 8  A10. Date field data collected: 7 /2 8 /1 9 9 8  A l l .  O bservers:____ Nick B ezzerldes, Heidi Shafford
A12a. At least som e part of tfiis polygon has been inventoried more than once (resampled)? (Yes; No): _  No  
If Yes. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; No): No
A12c. Is this the latest inventory for this polygon? (Yes; No):—  -------
A12d. ID No.(s) of other inventories of this polygon:_______________________________________________________
A12e. Other years: _______________ 12f. This polygon shares common area with other inventoried polygon(s)? (Yes; No): _
A12g. Other years:---------------------------------------
A12fi. ID No.(s) of other records sharing area with this polygon:______________________________________________________
A13a. Has a change in management occurred? (Yes; No): Y ea  If Y es. A13b. Year that changed occurred: i  997
A13c. Type of management change applied:
Riparian e lectric  fen ce  enclosu re  created 1997 In Harrlman State Park property on Slierldan Creek
LOCATION DATA
B1. State/Province:___ LD_
B3. Allotment/Range Unit:__
84 . Area nam e:___________
8 6 . Location: T :_____ 13N
1/4 S e c :___________ NW _
82. County/Municipal District: 
Harriman S late  Park
_Efem.ant-
Sherldan Creek
4 1 E
1/4 1/4 Sec:.
Sec: _  
SW .
85. Polygon No.:. 
a s _________
8 7 . Elev. (ft):. ;(m):
B8a. Hydrologie unit code (HUC);. 
B8c. Sub-basin (sq m i):________ ; (sq m):
B8b. Sub-basin name (4th level HUC):. 
_____________ B8d. Sut)-basin (ac):__ ; (hect):
8 8e . Sub-basin perimeter (mi): : (m):
B9a. UTM coordinates of polygon UPPER END: Easting:,  
89b. UTM coordinates of polygon LOWER END: Easting:.
Northing:
Northing:
, : Zone:. 
; Zone:.
89c. UTM coordinates of any other point of interest in the polygon: East:_______
B9d. GPS Unit #:_______________  WPt Upper_______________ WPt Lower
B9e. Comments:__________________________________________________________
; North:.
WPt Other
;Zone:
810. Quad map(s):.
Data Current as of May 26,1999 RWRP Lotic Health Assessment 1 Check RWRP Web Site for Most Up-to-Oate Data Set and Form
SELECTED SUMMARY DATA  Record ID No: 4 0 0 0 0 0 3
C l. Wetland type:______________ Perennial Stream______________  C2. Polygon size (anres): 9 .7  ; (hect):  3..9.3-
C3a. Is the entire polygon an upland? (Yes; N o): Mo— If Ms, C3b. Does the polygon consist entirely of functional wetland
types? (Yes; No): Y e s  C3c, Functional wetland (acres): 0 .0  ; (hect,): _Û Jl(L  C3d. Percent of total polygon:______
C4. Does the polygon contain a defined streambank or channel? (Yes: No): Y e s
C5. Channel length (mi): ___ 2------; (km):  3^22  C6. Number of river miles the polygon represents:-------------; (km);________
C7. Habitat Types And Commurtity, T voes------------------------------------------------------ ------------------
Classification Type Name Phase Pet of Polv Successional Stage or Comments
UNKNOWN DISTURBANCE-TYPE_____________________________S u sp ec t form efly SALBQQ/CABRQS CT and
___________________________________  .CABRQS__CT_____________________________________
OPTIONAL PHYSICAL SITE CHARACTERISTICS__________
D1. Polygon Has Tali Woody Type(s) (Yes, No): No _ D2. Vegetation Use by Animals:_____________
D3. Average Unvegetated Channel Width (ft): : (m):_______
04. Average Maximum Depth (ft) of the Unvegetated Channel:____ ; (m):  D5. Channel Sinuosity:
D6. Average riparian-wetland zone width (ft): 4Q.Q ; (m): .12—
QM«WY- P . t .  (TMOL D ll .P ^ b a b l.  c a u s e s
D7. Waterbody nu m ber------------------------------  ------------------------------------------------------------
08a. Is tfte watert>ody a 303(d) listed impaired-------------------------- ------------------------------------------------------------
stream? (Yes; N o )_______  _______________________________________
If Y es. D6b. Year of listing? ________  _______________________________________
09. Waterbody TMOL priority: _________________  _______________________________________
DIO. TMOL development status:------------------------------  -------------------------------------------------------------
012. Probable impaired uses:
__________________________________________________________ 013. Probable source(s):
PHOTOGRAPH OATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll fk NB1 Photographer HS
Photo numbers: (upstream): -. 2 , S (downstream): 4 ,7 _______(others):__________________________
E lb . Location o f _______________________ '___ ________________________________________________________________
■other' photos:____________________________________________________________________________________________
E lc . Description 2 Upstream. S. Looking u p at Green Canyon road bridge In upper end of polygon 1.
of views (up):____________________________________________________________________________________________
(down): 4. Dow nstream . 7. Looking NE. downstream  toward Sharpe Ranch____________________
(others):_____________________________________:-------------------------------------------------------------------------------------
Data Curent as of May 26,1999 RWRP Lotic Health Assessment 2 Check RWRP Web Site for Most Up-to-Date Data Set and Form
E2a. Is there an adjacent polygon upstream of this polygon? (Yes; No): __
E2b. Is there an adjacent polygon downstream of this polygon? (Yes; N o):__
E3a. Identification of photos (taken at dow nstream  end of polygon): Roll #:.
Photo numbers: (upstream):_____________  (downstream):__________
E3b. Location o f______________________________________________________
‘other' photos:______________________________________________________
E3c. Description______________________________________________________
of views (up):----------------------------------------------------------------------------------
(down):______________________________________________________
Record ID No:
Photographer;.
4 0 QQ0Q3
(others):
(others):
E4. Film and Camera Specifications
Film brand:______SÆW_____  Film speed (ASA): __20Q_ Lens diameter (mm): Lens focal length (mm):.
1. Vegetative Cover of Floodplain and 
Stream Banks
2 Invasive Plant Species
LOTIC HEALTH A SSE SSM E N T  SC O R E  SH EET
Actual Possible 
Score Score Comment
4 6 Natural SALEXI re generation o c curring under new
m anagem ent- Cover looks p o o d _____________________
0 fi CIRARV present in 80% of polygon, nceasinnally  In
3. Disturbance-Caused Undesirable Herbaceous 
Species
4. Tree and Shrub Establishment and 
Regeneration
5. Utilization of Trees And Shrubs
6. Decadent & Dead Woody Material
V eg eta tion  Subtotal;  1 Q
7. Streambank Root Mass Protection
8. Human-Caused Bare Ground
9. Streambank Structurally Altered
10. Pugging and/or Hummocking:
11. Stream Channel Incisement
So il/H yd ro logy  Subtotal:
JLA.
8
la m e  p a tch es .
but with low co v e  race.
6 SALEXI se e d lin g s  present.
3 L ocaleci. in riparian evelosiire . Regeneration
starting to occur with light browse on 1 and 2 year
Banks poorly prote c ted . Vertical cut banks________
com m on with PQAPRA. PHLPRA. HQRJUB. ACHMIL
Within channel bare ground la ex p o sed  a t  low______
flow s. Old cow  trails com m on but reveoetatlno_____
Cut b a n k s  c o m m o n  w i th _ Q b v lQ u s  d a m a g e _ b y .  J t a t t l e .
Channel appears to have downcut and w idened or 
had flow s reduced . Average peak flow s do not
Overall P o lygon  Total: 1 8
RATING CALCULATION
(Actual Score/Possible Score) X 100 s  Rating Percent
Vegetation Rating: 
Soil /  Hydrology; 
Total Rating:
j_a 2 A .
a / 2 4
1 8 / 4 8
XlOO = 42%
XlOO = 33%
XlOO =
Descriptive Category 
N onfunctional (Unhealthy)
N on fun ctional (U nhealthy)
N onfunctional (U nhealthy)
Rating Percent Ranae Daaerlotlva Category
80-100 Proper Functioning Condition (Healthy)
80-79 Functional At Risk (Healthy, but with Problems,
<60 Nonfunctional (U n h e a lth y )_____ ,
Data Current as of May 26,1999 RWRP Lotic Health Assessment Check RWRP Web Site for Most Up-to-Date Data Set and Form
ADDITIONAL MANAGEMENT CONCERNS (OPTIONAL)_______
The following items do not contribute to a site's score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning fulure site management.
12a. Streambank Rock Volume: _________________ 12b. Streambank Rock Size: _____________
13. Vegetation Use by Animals:________________________________
14. Susceptibility of Parent Material to Erosion:_________________________________________
15. Percent of Streambank Accessible to Livestock:___________
16. Polygon trend (Is the polygon: Improving. Degrading, Static, or Status Unknown?):
17. Comments and Observations:
Bank m aterials very fine textured.________________________________________
Willow raganaration  occurring follow ing 1997 fence establishm ent.
Data Current as Of May 26,1999 RWRP LoUc Health Assessment 4 Check RWRP Web Site lor Most Up-to-Oate Data Set and Form
{
May 1ÿ, 1999
ADMINISTRATIVE DATA
RW RP LOTIC HEALTH ASSESSM ENT
(S T A N D -A L O N E ) Record ID No: _4QOaOÛ4_
AI. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM Slate Office:__________
A3c. BLM District:______________
Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:.
A3e. BLM Office Code:_____
If Y e s . A3g: GABS Allot. No 
GABS ID 
GABS Allotment Name 
GABS Mgmt. Status
A4. USFWS Refuge:___________
AS. Reservation;______________
AS. NPS Park/NHS:___________
A7. BOR Project:______________
A3f. Is ttie polygon in an active BLM grazing allotment? (Yes: No; NA):
  A3h: GABS Allot. No:__________
________________________________  GABS ID;____ _________
_____________________________  GABS Allotment Name:____________
  GABS Mgmt. Status:_______
-N o.
AS. USFS National Forest:_____________________
A9. Year: 1 9 9 6  A10. Date field data collected: J /.2 8 /1 9 9 S . A l l .  Observers: Nick B e z z e r ld e s ,  G a le n  P e r a e c a
N oA12a. At least som e part of this polygon has been inventoried more than once (resampled)? (Yes; No):.
If Y es. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; No):______
A12c. Is this the latest inventory for this polygon? (Yes; No);------------
A12d. 10 No.(s) of other inventories of this polygon:_______________________________________________________
A12e. Other years: _______________ 12t. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other yearn:---------------------------------------
A12h. ID No.(s) of other records sharing area with this polygon:_____________________________________________________
A13a. Has a change in management occurred? (Yes; No): No
A13c. Type of management change applied:
If Yes. A13b. Year that changed occurred:
LOCATION DATA
B1. State/Province: _Ln_ 82 . County/Municipal District* ■Efgniflnt—
8 3 . Allotment/Range Unit: Idaho Department of Lands -
84 . Area name:___________________________Sheridan Creek________
8 6 . Location: T: , , 1 3 N  R :_________ AJLE__________  Sec: .
1/4 S e c :___________ NE____________  1/4 1/4 Sec:________________ NW_
88a. Hydrologie unit code (HUC):.
BSc. Sub-basin (sq m i):________
85. Polygon No.; 
3 4 _________
8 7 . Elev. (ft):. ;(m):
; (sq m):
B8b. Sub-basin name (4th level HUC):. 
_____________88d . Sub-basin (ac):__ : (hect):
8 8 e . Sub-basin perimeter (mi): : (m):
89a. UTM coordinates of polygon UPPER END: Easting: _ 
89b. UTM coordinates of polygon LOWER END: Easting:.
Northing; 
. : Northing:
. : Zone:. 
: Zone:.
8 9c . UTM coordinates of any other point of interest in the polygon: East:_______
B9d. GPS Unit #:_______________  WPt Upper_______________  WPt Lower
8 9 e . Comments:_________________________________________________________
; North:.
WPt Other
;Zone:
810. Quad map(s):
Data Current as of May 26,1999 RWRP Lotic Health Assessment Cfteck RWRP Web Site tor Most Up-to-Date Data Set and Form
SELECTED SUMMARY DATA Record ID No; 4Q00QQ4
P erennial StreamC l. Welland type:________
C3a. Is the entire polygon an upland? (Yes; No):__ No
C2. Polygon size (acres):. ; (heel);
If C3b. Does the polygon consist entirety of functional wetland 
types? (Yes; No): Y ea C3c. Functional wetland (acres): Q.Q ; ( h e e l . ) ; C 3 d .  Percent of total polygon:_Lfl.CL%.
C4. Does the polygon contain a defined streambank or channel? (Yes; No); _Y .es_
C5. Channel length (mi):  J i—  ; (km): ___ _____  C6. Number of river miles the polygon represents:
0 7 . Habitat T voes And Community T ypes ------------------
Classification Tvoe Name Phase
SALBOO/CARROS CT______________________
; (km):.
Pet of Polv Successional Stage or Comments 
. a? .5% ________________________
OPTIONAL PHYSICAL SITE CHARACTERISTICS 
D1. Polygon Has Tall Woody Type(s) (Yes, No): _ N o  
D3. Average Unvegetated Channel Width (ft);_______; (m):.
D2. Vegetation Use by Animals;.
D4. Average Maximum Depth (ft) of the Unvegetated Channel:. 
0 6 . Average riparian-wetland zone width (ft):_________; (m): _
..(m ):. D5. Channel Sinuosity:
W ater Q ualitY -P ata  (TMOL P a ta )
0 7 . Waterbody number:--------------------
O il .  Probable cause(s):
08a. Is the waterbody a 303(d) listed impaired
stream? (Yes; N o )_______
If Y es. 08b. Year of listing?_________
0 9 . Waterbody TMDL priority: _____________
010. TMDL development status:-------------------
0 12 . Probable impaired uses:
013. Probable source(s):
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll *• N B i Photographer G P 
Photo numbers: (upstream); i  fi (downstream): 9  (others):______________B___________
Elb. Location o f ___________________________________________________________________________________________
“other* photos:___________________________________________________________________________________________
E lc . Description 16. Upstream at upper boundary of polygon at diversion 9___________________________
of views (up):___________________________________________________________________________________________
(down): 9. Looking dow nstream  at d iversion  9_ Note that downstream  end o f polygon 2 at upatream  
end of oolygon 1.____________________________________________________________________________
(others): a. Looking dow nstream  at Green Canyon road bridge over Sheridan Creek (lower boundary of 
p o ly g o n ).____________________________________________________________________________________________
Data Current as of May 26,1999 RWRP Lotic Health Assessment Ctteck RWRP Web Site for Most Up-to-Date Data Set and Form
E2a. Is there an adjacent polygon upstream of this polygon? (Yes; No); __
E2b. Is there an adjacent polygon downstream of this polygon? (Yes; No):__
E3a. Identification of photos (taken at dow nstream  end of polygon); Roll tf; 
Photo numbers: (upstream):_____________  (downstream):__________
E3b. Location o f______________________________________________________
“other' photos: _______________________________________________
E3c. Description  ______________________________________________
of views (up):_____________________________________________________
(down):______________________________________________________
Record 10 No: jLnaaaoji__
Photographer:.
(others):
(others):
E4. Film and Camera Specifications
Film brand:________________  Film speed (ASA); Lens diameter (mm); Lens focal length (mm);.
LOTIC HEALTH A S SE S S M E N J^ S C O R E  SH EET  
Actual Possible 
Score Score Comment
1. Vegetative Cover of Floodplain and 
Stream Banks
2. Invasive Plant Species
3. Oisturbance*Caused Undesirable Herbaceous 
Species
4. Tree and Shrub Establishment and 
Regeneration
5. Utilization of Trees And Shrubs
6. Decadent & Dead Woody Material
V egeta tion  Subtotal: 1 2
7. Streambank Root Mass Protection ._ 4  _
8. Human-Caused Bare Ground —2
9. Streambank Structurally Altered  Q__
10. Pugging and/or Hummocking: _____
11. Stream Channel (ncisement  L
Soil/H yd rology  Subtotal: 11
4 6 u o o o  vegeraiion  coverage u 
prazino regim e H erbaceous
inner rare summer 
com munity ok W oodv
0 6 CIRARV occu pying  100% .of polygon
3 3 Trifolium species^  TAROFF, ACHMIL present In
minor o u a n lilie s .
4 g Mature w illow s a b sen t from this nolvoon.
1 3 Moderate to hioh brow se of evistino willows. Fall
prazina Is not helolnp.
JLA.
6__ Banks welt protected by CARNEB and ELEPAL
Wiltow cov era g e  lackinc^ how evef._______________
_fi  firazing and d iv e r s io n , c o n s iruetlon activ ities__
disturbing vepatafion  co v era g e-_________________
_fi  Grazing and human, channel m anipulations for
diversion m aintenance have altered bank______
_Q__________________________________________
.5__ Average peak flow s appear to a c c e s s  floodplain.
  Several overflow  ch a n n e ls  observed ._____________
Overall P olygon  Total: -4JL
RATING CALCULATION
(Actual Score/Possible Score) X 100 s  Rating Percent Descriptive Category
Vegetation Rating: 
Soil /  Hydrology: 
Total Rating:
12 2 A .
11 / 9 4
2 3 _ / 4 8
xlOO
46% . N on fun ctional (U nhealthy)
48% N on fun ctional (U nhealthy)--------------------
ftatfm  Pfffgffrif ffOTw _  C afW fY
SO'tOO Proper Funetlonmg Condition (Healthy)
SO’TP Funetlonel At ftlsk (Healthy, but with Problema^
<S0 Nontunetlonal (tJnhealthy) j
Data Current as of May 26.1999 RWRP Lobe Health Assessment 3 Check RWRP Web Site for Most Up-to-Oate Data Set and Form
ADDITIONAL MANAGEMENT CONCERNS (OPTIONAL)_______
The following items do not contribute to a site's score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a. Streambank Rock Volume: ________________ 12 b. Streambank Rock Size:_________________
13. Vegetation Use by Animals:_________________________________
14. Susceptibility of Parent Material to Erosion:__________________________________________
15. Percent of Streambank Accessible to Livestock:___________
16. Polygon trend (Is the polygon: Improving, Degrading, Static, or Status Unknown?):
17. Comments and Observations:
Data Current as of May 26,1999 RWRP Lotie Health Assessment Check RWRP Web Site for Most Up-lo-Oate Data Set and Form
May IS. 1999
ADMINISTRATIVE DATA
RW R P LOTIC  HEALTH ASSESSM ENT
(S T A N D -A L O N E ) Record ID No: lQQDjljOS_
A1. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM Stale Ollice:__________
A3c. BLM District:______________
A3e. BLM Office Code:__________
-Nick B ezzeiidea-
-H em ys Forte Foundation
A3b. BLM Field Office;
A3d. BLM Resource Area;.
If Y e s . A3g: GABS Allot. No: 
GABS ID: 
GABS Allotment Name: 
GABS Mgmt. Status:
A4. USFWS Refuge:____________
AS. Reservation:_______________
AS. NFS Park/NHS:____________
AT. BOR Project:_______________
A3f. Is Ihie polygon in an active BLM grazing allotment? (Yes: No: NA):
  A3ti: GABS Allot. No:__________
_____________________  GABS ID:____________
______________________________ GABS Allotment Name:____________
  GABS Mgmt. Status: ______
N a.
AS. USFS National Forest: ______________________________________________
A9. Year: J S 9 8  AtO Date field data collected: 7 /2 8 /1  9 9 8  A l l .  Observers: -Nick B ezzer id ea
-Na-A12a. At least some part of ffiis polygon fias been inventoried more tfian once (resampled)? (Yes; No):.
If Yes. A12b. Ttiis polygon coincides exactly witfi anotfier inventoried polygon? (Yes; No):______
A12c. Is tfiis tfie latest inventory for ttiis polygon? (Yes; No):------------
A12d. ID No.(s) of other inventories of this polygon;_______________________________________________________
A12e. Other years: ______________  12f. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other years:--------------------------------------1
A12h. ID No.(s) of other records sharing area with this polygon:_____________________________________________________
A13a. Has a change in management occurred? (Yes; No): No
A13c. Type of management change applied:
If Yes. A13b. Year that changed occurred:
LOCATION DATA
81. State/Province: _ 1 D 82. County/Municipal District: Frem ont
8 3 . Allotment/Range Unit: Idaho-D epaftm ent_of Lands -
84 . Area name:___________________________Sheridan Creek________
86. Location: T: 1 -1 N R :_________ 4JLE_________ Sec: _
1/4 S e c :___________ S-W___________ 1/4 1/4 S ec:_________________NW
B8a. Hydrologie unit code (HUC):.
6 6 c . Sub-basin (sq m i):________
85. Polygon N o.:. 
9 7 ________________
8 7 . Etev. (ft):. :(m):
: (sq m);
B8b. Sub-basin name (4th level HUC): 
_____________ 88d. Sut)-basin (ac): _ ; (hect):
B8e. Sub-basin perimeter (mi): : (m):
B9a. UTM coordinates of polygon UPPER END: Easting:. 
89b. UTM coordinates of polygon LOWER END: Easting:.
Northing: 
Northing:.
.; Zone:. 
: Zone:,
89c. UTM coordinates of any other point of interest in the polygon: East: : North:. . ; Zone:
B9d. GPS Unit #:. WPt Upper, WPt Lower WPt Other
8 9 e . Comments: Laird allotm ent from diversion »9 upstream  to com bine field fen ce .
810. Quad map(s):------------ --------------------------------------------------------------------------------------------------
Data Current as of May 26.1999 RWRP Lotie Health Assessment t Check RWRP Web Site for Most Up-to-Oate Data Set and Form
SELECTED SUMMARY DATA Record ID No; d o o o n n s
C l. Wetland type: Perennial Stream C2- Polygon size (acres):. : (hect):
C3a. Is the entire polygon an upland? (Yes; N o):__No__ If C3b. Does the polygon consist entirely of functional wetland
types? (Yes: No): Y e s  C3c. Functional wetland ( a c r e s ) : : (hect.): _Il^CLQ_ C3d. Percent of total polygon; 0%_
C4. Does the polygon contain a defined streambank or channel? (Yes; No): _ Y .es_
C5. Channel length (mi): ----- 2—  ; (km):  2 ^ 2   C6. Number of fiver miles the polygon represents:------------ ; (km):------------
C7. Habitat T ypes And Community Types ------------------
Classification Tvoe Name Phase
________ SALBQO/CARROS_______________________
Pet of Poly Successional Stage or Comments 
. -9 7 ^ a a > _________________________________
OPTfONAL PHYSICAL SfTE CHARACTERISTICS
D1. Polygon Has Tall Woody Type(s) (Yes, No): 
D3. Average Unvegetated Channel Width (ft): _
Y e s 02. Vegetation Use by Animals:
:(m):.
D4. Average Maximum Depth (ft) of the Unvegetaied Channel;. 
D6. Average riparian*wettand zone width (ft):________ ; (m): _
: (m ): , DS. Channel Sinuosity;
Water Quality Data_fTMDLJData) 
0 7 . Waterbody nu m b er--------------------
DOa. Is the waterbody a 303(d) listed impaired
stream? (Yes; N o )_______
if Y es. D8b. Year of listing? ________
D9. Waterbody TMDL priority: _____________
D10. TMDL development status:____________
D12. Probable impaired uses:
D l l .  Probable cause(s):
013. Probable source(s):
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll #:. 
Photo numbers: (upstream): 1 a (downstream): 1 2___
NB1
(others):.
Photographer. GP
El b. Location o f _____________________________________________________________________
"other" photos:_____________________________________________________________________
E tc . Description ia .  Looking up at allotm ent boundary to com bine field beyond .
of views (up):_____________________________________________________________________
(down): 12. Looking downstream  Into the Laird allotm ent from near the upper end o t  the polygon Note
th a t dow nstream  en d  o f aolygoft 3_at uostream  end o f pQlvnon 2.________________________________
(others):--------------------------------------------------------------------------------------------------------------------------------------------------------------
Data Current as of May 26,1999 RWRP Lobe Health Assessment Check RWRP Web Site for Most Up-to-Oate Data Set and Form
E2a. Is there an adjacent polygon upstream of this polygon? (Yes; No); __
E2b. Is there an adjacent polygon downstream of this polygon? (Yes; N o):__
E3a. Identification of photos (taken at do w n strea m  end of polygon): Roll
Photo numbers: (upstream);_____________  (downstream):__________
E3b. Location o f______________________________________________________
“other" photos:___________________________________________________ _—
E3c. Description_____________________________________________________
of views (up):----------------------------------------------------------------------------- -—-
(down):______________________________________________________
Record ID No:
Photographer:
4QQ0QQ5
(others):
(others):
E4. Film and Camera Specifications
Film brand; K odak Film speed (ASA): .8 0 0 Lens diameter (mm): Lens focal length (mm):.
1. Vegetative Cover of Floodplain and 
Stream Banks
2. invasive Plant Species
LOTIC HEALTH ASSESSMENT SCORE SHEET 
Actual Possible 
Score Score Comment
4 6 Vegetation similar to po lygon below  but with 1-5%
instead of Q-l%-_fnr wiiiow coverage fSALBQQ,
-  Q-- __Æ — CIRARV present In 100% ot polygon , o eeasion a ily
In sm all d en se  p atches._____________________________
3. Disturbance-Caused Undesirable Herbaceous 
Species
4. Tree and Shrub Establishment and 
Regeneration
5. Utilization of Trees And Shrubs
6. Decadent & Dead Woody Material
V eg eta tio n  S u btota l:
7. Streambank Root Mass Protection
8. Human-Caused Bare Ground
9. Streambank Structurally Altered
10. Pugging and/or Hummocking:
11. Stream Channel Incisemeni
So il/H yd ro logy  Su btota l: 1 Q
JLA.
_2j4_
PQAPHA and PHLPHA with high cover._____________
Matures and se e d lin g s  largely a b sen t from________
polygon. Mature w illow s com m on around diversion  
Shrubs heavily utilized during late fall grazing.------
Banks protected by w ollow s and se d g e s , how ever . 
cut banks resulting from channel m anipulations, to 
Roads, cattle grazing, and diversion
reconstructions and channel m anipulations have
Cattle graying and d iversion problem s have______
resulted in a laterally unstab le channel with______
High peak flow s a c c e s s  floodplain along majority of 
channel. E veeotions are w here cut banks, human__
Overall P o lygon  Total: i  9 JL8_
RATING CALCULATION
(Actual Score/Possible Score) X 100 s  Rating Percent
Vegetation Rating; 
Soil /  Hydrology: 
Total Rating:
2JL
1 0 / 2 4
1 9 / 4fl
XlOO = -.3-8%- 
xlOO = 4 2%. 
XlOO 5 40%
Descriptive Category 
■Nonfunctional (Unhealthy)
N on fun ctional (U nhealthy)
Nonfunctional (Unhealthy)
ffaf/pg Pergg/tUaagg D w r f o t l v e  C t r t w r y ,
BO'tOQ Proper Functioning Condition (Healthy)
60-79 Functional At Risk (Healthy, but with Problems,
<60 Nonfunctional (Unhealthy) .
Data Current as of May 26,1999 RWRP Lotie Health Assessment Check RWRP Web Site for Most Up-to-Date Data Set arxf Form
ADDITIONAL MANAGEMENT CONCERNS (OPTIONAL)________
The following items do not conthtjute to a site's score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a. Streambank Rock Volume: _________________  12b. Streambank Rock Size: ____________
13. Vegetation Use by Animals:_________________________________
14. Susceptibility of Parent Material to Erosion:__________________________________________
15. Percent of Streambank Accessible to Livestock:___________
16. Polygon trend (Is the polygon: Improving, Degrading, Static, or Status Unknown?):
17. Comments and Observations:
Data Current as of May 28,1999 RWRP Lotie Health Assessment Check RWRP Web Site for Most Up-lo-Ddte Data Set and Form
May tÿ, 1999
ADMINISTRATIVE DATA
RW RP LOTIC HEALTH ASSESSM EN T
(S T A N D -A L O N E ) Record ID No: Laaaoüfi__
A l. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM State Office:__________
A3c. BLM District:_______________
Nick B ezzer ld es
Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:.
A3e. BLM Office Code:_________
It Y e s . A3g: GABS Allot. No: 
GABS ID: 
GABS Allotment Name: 
GABS Mgmt. Status:
A4. USFWS R efuge:____________
AS. Reservation:_______________
A6. NFS Park/NHS:____________
A7. BOR Project:_______________
A3f. Is tfie polygon in an active BLM grazing allotment? (Yes: No; NA):
__________________  A3fi: GABS Allot. No: _________
________________________________  GABS 10: _________
______________________________  GABS Allotment Name: ___________
  GABS Mgmt. Status: ______
_Na_
AS. USFS National Forest:______________________________________________
A9. Year: I M S  A1Q. Date field data collected: 7 7 3 0 /1 9 9 8  A l l .  Observers: N ick. B e z z e r ld e s
■NoA12a. At least som e part of this polygon has been inventoried more than once (resampled)? (Yes; No):.
If Y es. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; No):______
A12c. Is this the latest inventory for this polygon? (Yes; No):-----------
A12d. ID No.(s) of other Inventories of this polygon:_______________________________________________________
A12e. Other years: _______________  12f. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other years:---------------------------------------
A12h. ID No.(s) of other records sharing area with this polygon:_____________________________________________________
A13a. Has a change in management occurred? (Yes; No); Y ea  If Yes. A13b. Year that changed occurred: 1 9 9 8  
A13c. Type of management change applied:
Com bine field  pasture Incorporated Into rotation sch ed u le  with the Sheridan Golden Eagle Ranch.
Formerly season  long grazing.
LOCATION DATA
8 1 . State/Province: JLD_ 82 . County/Municipal District; C lerk
83 . Allotment/Range Unit: Idaho Department of Lands -
8 4 . Area nam e:___________________________Sheridan Creek________
8 6 .  Location: T :______ 1 3 N  R : __________ 43  E_________ Sec: _
1/4 S e c :____________N £ ____________ 1/4 1/4 Sec:_________________& £.
88a. Hydrologie unit code (HUC):.
8 8 c . Sub-basin (sq mi): _ —
8 5 . Polygon No.: 
g a _________
8 7 . Elev. (ft):. ;(m):
; (sq m):
88b. Sub-basin name (4th level HUC):. 
 :________ B8d. Sub-basin (a c ):__ ; (hect):
8 8 e . Sub-basin perimeter (mi): : (m);
B9a. UTM coordinates of polygon UPPER END: Easting: _ 
89b. UTM coordinates of polygon LOWER END: Easting:.
Northing:
Northing:
; Zone:. 
.; Zone:.
B9c. UTM coordinates of any other point of interest in the polygon: East:. ; North:.
B9d. GPS Unit #:. WPt Upper. WPt Lower WPt Offier
Zone:
8 9 e . Comments: C om bine field allotm ent below  the confluence with W illow Creek.
810. Quad m ap(s):.
Data Current as of May 26,1999 RWRP Lolfc Health Assessment Check RWRP Web Site tor Most Up-to-Oale Data Set and Form
SELECTED SUMMARY DATA Record ID No: 4QQ0006
C l. Wetland type:______________ Perennial Stream ______________  C2. Polygon size (acres): : (hect): -------------
C3a. Is the entire polygon an upland? (Yes: N o): Y ea _  If Ng, C3b. Does the polygon consist entirely of functional wetland
types? (Yes; No): Y e s  C3c. Functional wetland (acres): Q.Q ; (hect.): 0 .0 0  C3d. Percent of total polygon:
C4. Does the polygon contain a defined streambank or channel? (Yes; No): Y ea
CS. Channel length (mi): __ .7  5 ; (km):  1^21. _ C6. Number of river miles the polygon represents:-------------; (km):------------
C7. Habitat T voes And Community T ypes------------------------------------------------------ ------------------
Classification Tvoe Name Phase Pet of Poly Successional Stage or Comments
___________ CARRQS CT aO.Q% __________________________________________________
CABNEB CT___________________________________
OPTIONAL PHYSICAL SITE CHARACTERISTICS__________
01. Polygon Has Tall Woody Type(s) (Yes, No): N o 02. Vegetation Use by Animals:  ___________
D3. Average Unvegelated Channel Width (ft):_______ ; (m):______
D4. Average Maximum Depth (ft) of the Unvegetated Channel; ; (m):______  D5. Channel Sinuosity:
D6. Average riparian wetland zone width (ft):   ; (m ):________
Water Quality Data fTMOL Datai 
D7. Waterbody num ber--------------------
O il .  Probable cause(s):
08a. Is the waterbody a 303(d) listed impaired
stream? (Yes; N o )_______
If Y es. 08b . Year of listing? ________
D9. Waterbody TMDL priority: _____________
DIO. TMDL development status:-------------------
D12. Probable impaired uses;
D13. Probable source(s):
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll *:____ N BI Photographer.______ NB.
Photo numbers: (upstream): i  7  (downstream): i_fl____  (others):_________________________
E lb . Location o f ____________________________________ __________________________________________________________________
"other" photos:______________________________________________________________________________________________________  f
E lc . Description 17. Upstream - looking  toward S h eridan Ranch com plex to  the Centennial M ountains.________
of views (up):_________________ =_____________________________________________________________________________________
(down): ia .  Downstream  toward m eander avulsion . Note that downstream  end of polygon 4 at_________
upstream  end o f PQlvaon 3 j
(others):---------------------------------------------------------------------------------------------------------      |
Data Current as of May 26,1999 RWRP Lotic Health Assessment 2 Check RWRP Web Site for Most Up-to-Oate Data Set and Form |
i
- - I
E2a. Is there an adjacent polygon upstream of this polygon? (Yes; No): __
E2b. Is there an adjacent polygon downstream of this polygon? (Yes: No):__
E3a. Identification of photos (taken at tiaw n stream  end of polygon): Roll #:.
Photo numt>ers: (upstream):_____________  (downstream):__________
E3b. Location of  _____________________________________________________
‘other" photos:______________________________________________________
E3c. Description________ _____________________________________________
of views (up):_____________________________________________________
(down):______________________________________________________
Record ID No: annonofi
Photographer:________________
(others):
(others):
E4. Film and Camera Specifications
Film brand; Film speed (ASA): 8 0 0  Lens diameter (mm):__ Lens focal length (mm):.
LOTIC HEALTH ASSESSMENT SCORE SHEET
Actual Possible 
Score Score Comment
1. Vegetative Cover of Floodplain and 
Stream Banks
2. Invasive Plant Species
3. Disturbance-Caused Undesirable Herbaceous 
Species
4. Tree and Shrub Establishment and 
Regerteralion
5. Utilization of Trees And Shrubs
6. Decadent & Dead Woody Material
4 6 Vegetation cover g o o d , nut well uniizeo.
2 6 CIRARV oresent In oortlona of nolvoon at low
c o v e r a n e  . . .
1 3 TAROFF, POAPRA, PHLPRA and trifolium sp ec ies
preaent and abundant.
0 fi Very few seed lin g s present and other age c la sse s
a b s e n t
0 3 W illows heavilv utilized and nearlv elim inated from
a llo tm en t . . .  ..........
0
V egeta tio n  Su btota l:
7. Streambank Root Mass Protection
8. Human-Caused Bare Ground
9. Streambank Structurally Altered
10. Pugging and/or Humn>ocking:
11. Stream Channel Incisement
_2J_
S o il/H yd ro logy  Su btota l: 1 Q
_fi  Banka protected by mat o f s e d g e  and other________
harbaeaoua aneeias, excep t In the vicinity of the
_fi  ■Cattlft.trampllng near lower boundary of polygon___
and naar cutoff m eander at eonfluenee with Willow
_5__ Meander flVulsion_at con flu en ce  with Willow Creek
haa deatabtiized the channel In th is area. Tall eut
Channel la vertically Incised  1 .  2 feet In vicinity of 
confluence with Willow Creek. Peak fiowa do not
J2J_
Overall P o lygon  Total: __ 1 % 4 8
RATING CALCULATION
(Actual Score/Possible Score) X 100 = Rating Percent
Vegetation Rating: 
Soil /  Hydrology: 
Total Rating:
ZA-
1 0 / 2 4
1 L _ / 4 8  .
Descriptive Category
42% N onfunctional (U nhealthy)
3S% N onfunctional - ( U n h e a l th y l
fftfhrij? flsrigg „ ^80-100 Proper Funetioning Condition (Hoaithy)
Funetlonat At Piak (Haaithy, but with ProbiemSi 
Nonfunctional (Unhealthy)  j
60-79
<60
Data Current as of May 26,1999 RWRP lode Health Assessment Check RWRP Web Site for Most Up-to-Date Data Set and Form
ADDITIONAL MANAGEMENT CONCERNS {OPTIONAL)________
The following items do not contribute to a site's score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a. Streambank Rock Volume:  ________________  12b. Streambank Rock Size: _____________
13. Vegetation Use by Animals:_________________________________
14. Susceptibility of Parent Material to Erosion;__________________________________________
15. Percent of Streambank Accessible to Livestock:___________
16. Polygon trend (Is the polygon: Improving. Degrading. Static, or Status Unknown?):
17. Comments and Observations:
Data Cunrent as of May 26.1999 RWRP lx)tic Health Assessment 4 Check RWRP Web Sits for Most Up4o-Date Data Set and Form
May IS. 1999
ADMINISTRATIVE
RWRP LOTtC HEALTH ASSESSMENT
(S T A N D -A L O N E ) Record ID No: 10000 0 7
DATA
A1. Field data collected by:______
A2. Funding Agency/Organization:.
A3a. BLM State Office:__________
A3c. BLM District:______________
A3e. BLM Office Code:__________
Nick B ezzer ld es
Henrys Fork Foundation
A3b. BLM Field Office:
A3d. BLM Resource Area:.
If Y e s . A3g: GABS Allot. No: 
GABS ID: 
GABS Allotment Name: 
GABS Mgmt. Status:
A4. USFWS Refuge:____________
AS. Reservation:_______________
AS. NFS Park/NHS:____________
A7. BOR Project:_______________
A3f. Is ttie polygon in an active BLM grazing allotment? (Yes; No; NA):
___________________ A3h: GABS Allot. No: _________
_____________________  GABS ID: ___________
_______________________________ GABS Allotment Name: ___________
  GABS Mgmt. Status: ______
N q
AS. USFS National Forest:______________________________________________
AS. Year: 1 9 9 7  A10. Date field data collected: 7 /3 0 /1 9 9 6  A l l .  Observers: N ick  B ezerld es
-Nxl.A12a. At least some part of ttiis polygon tias been inventoried more than once (resampled)? (Yes; No):.
If Yes. A12b. This polygon coincides exactly with another inventoried polygon? (Yes; N o);______
A12c. Is this the latest inventory for this polygon? (Yes; No):------------
A12d. ID No.(s) of other inventories of this polygon:._______________________________________________________
A12e. Other years: _______________  121. This polygon shares common area with other inventoried polygon(s)? (Yes; No):
A12g. Other years:----------------------------------------
A12h. ID No.(s) of other records sharing area with this polygon:______________________________________________________
At3a. Has a change in management occurred? (Yes; No): Y e s  If Yes. A13b. Year that changed occurred: 1 9 9 8  _
A13c. Type of management change applied:
Combine field pasture Incorporated into rotation schedu le  with the Sheridan G olden Eagel Ranch. 
F o rm e rly  s e a s o n ,  lo o g  g ra z in g . ........... ..................  , .. _______
LOCATION DATA
81. State/Province:___ ID___ 8 2 . County/Municipal District:
83 . Allotment/Range Unit: Idaho Department o f Lands -
84. Area name:___________________________ Sheridan Creek____________
86. Location; T: 13N  R :__________41 E________  S e c : _____
1/4 Sec: NW ,NENW .NE 1/4 1/4 S ec:________________________
Clark
8 5 . Polygon No.:
. 2 8 .2 9 .3 0 ______
8 7 . Elev. (ft):. ;(m):
88a. Hydrologie unit code (HUC):. 
B8c. Sub-basin (sq m i):________ : (sq m):
88b. Sub-basin name (4th level HUC):. 
_____________ B8d. Sub-basin (a c ):__ : (hect):
88e. Sub-basin perimeter (mi): : (m):
89a. UTM coordinates of polygon UPPER END: Easting:. 
B9b. UTM coordinates of polygon LOWER END: Easting:.
Northing: 
. ; Northing:
: Zone:. 
: Zone:
89c. UTM coordinates of any other point of interest in the polygon: East: : North:.
89d. GPS Unit #: WPt Upfier. WPt Lower, WPt O ther,
.;Zone:
89e. Comments: Public la n d s In the com bine field allotm ent above the co n flu en ce  with Willow Creek. 
810. Quad map(s):---------------------------------------------------------------------------------------------------------- :--------------------------------
Data Current as of May 26.1999 RWRP Lotic Health Assessment Cfieck RWRP Web Site lor Most Up-to-Date Data Set and Forni
SELECTED SUMMARY DATA Record ID No: 4Q0Q0QT_
C1. Wetland type: Perennial Stream 0 2 . Polygon size (acres):. : (hect);
C3a. Is the entire polygon an upland? (Yes; No): _ JJo  If C3b. Does the polygon consist entirely of functional wetland
types? (Yes; No): Y e s  C3c. Functional wetland (acres): Q- 0 ; (hect.); Q.QQ C3d. Percent of total polygon: J  QQ%
04, Does the polygon contain a defined streambank or channel? (Yes; No): _Y.e s_
0 5 . Channel length (mi): 4____; (km): 6 -4 4   C6. Number of river miles the polygon represents:-------------; (km):-------------
0 7 . Habitat T voes And Community T voes ------------------
Classification Tvoe Name EbâSS
___________ CABROS OT___________________________
CARNEB CT
Pet of Poly Successional Stage or_Commeots 
. a n .Q % _________________________________
2 0 .0 %
OPTIONAL PHYSICAL SITE CHARACTERISTICS
01. Polygon Has Tall Woody Type(s) (Yes, No): 
0 3 . Average Unvegetated Channel Width (ft): _
Mq 02. Vegetation Use by Animats:
: (m):
D4. Average Maximum Depth (ft) of the Unvegetated Channel:. 
D6, Average riparian-wetland zone width (ft):________ ; (m); _
:(m):. DS. Channel Sinuosity:
Water Quality Data (TMDL Data) 
0 7 . Waterbody nu m ber--------------------
D l l .  Probable cause(s):
D8a. Is the watertTody a 303(d) listed impaired
stream? (Yes; No) _______
If Y es. D8b. Year of listing?________
D9. Waterbody TMDL priority: _____________
010 . TMDL development status;-------------------
012 . Probâiïle impaired uses:
013 . Probable source(s):
PHOTOGRAPH DATA
El a. Identification of photos (taken at the upstream  end of polygon): Roll #:. 
Pfioto numbers: (upstream): (downstream): 2 Q
N B I
(others):,
Photographer. NB
El b. Location o f _____________________________________________________
'other* photos:_____________________________________________________
E lc . Description 19. Looking upstream  at tafum, near transect 6. 
of views (up):_____________________________________________________
(down): 20- Looking downstream  at transect 6. Note that dow nstream  end  a t  polygon 5 at upstream  
end Of PQlvflon 5_____________________________________________________________________________
(others):-----------------------------------------------------------------------------------------------------------------------------------------------------------
Data Current as of May 26.1999 RWRP Lode Health Assessment Cfieck RWRP Web Site for Most Up>to*Date Data Set and Form
E2a. Is there an adjacent polygon upstream of this polygon? (Yes; No): __
E2b. Is there an adjacent polygon downstream of this polygon? (Yes: N o):__
E3a. Identification of photos (taken at do w n strea m  end of polygon); Roll #:.
Photo numbers: (upstream):_____________  (downstream);__________
E3b. Location o f   ________________________________________________
■other' photos:______________________________________________________
E3c. Description_____________________________________________________
of views (up):_____________________________________________________
(down):______________________________________________________
Record ID No: 4 0 0 0 0 0 7
Photographer:.
(others):
(others):
E4. Film and Camera Specifications
Film brand:________________  Film speed (ASA): Lens diameter (mm): Lens focal length (mm):.
1. Vegetative Cover of Floodplain and 
Stream Banks
2. Invasive Plant Species
LOTIC HEALTH A S S E S S M E N T  S C 0 8 E  SH EET  
Actual Possible
Score Score Comment
2 6 Vegetation  _tieaviiy utilized a s In polygon betow,
with leas total niant eoveraoe. '__________________
o 6 .CtBARV.. pr ea en i_ lh ro  u gh o  uL. polygon_________
3. Disturbance-Caused Undesirable Herbaceous 
Species
4. Tree and Shrub Establishment and 
Regeneration
5. Utilization of Trees Ar>d Shrubs
6. Decadent & Dead Woody Material
V eg eta tion  Subtotal:
7. Streambank Root Mass Protection
8. Human-Caused Bare Ground
9. Streambank Structurally Altered
10. Pugging and/or Hummocking:
11. Stream Channel Incisement
S o il/H yd ro logy  Subtotal: i  s
_ 3 _  POAPRA. PHLPRA^ ACHMJI^ TAROFF. potentllls  
s p ec ie s  and trifolium apeeiea  present In htoh 
_fi  W illows llmlnted to  a few  scattered seed lin g s.__
-2A.
_2Æ
_a  Wlllowa. largely elim inated-from  polygon by very
hioh utilization.
_6__  Bank area s  trampled. Stabilizing sp e c ie s  present
but Insufficient to protect banks In many p laces.
_G  Vegetation  cover reduced by grazing to  sheering
e ffec ts  of hoof action .
_fi  Banka, geoerally  in g o o d  .shap e.-------------------------------
Channel not Incised . Aggredatlon_ may be —  
occurring. Average aeak flow s ea sily  a c c e s s
Overall P o lygon  Total: i  9 JLEL
RATING CALCULATION
(Actual Score/Possible Score) X 100 = Rating Percent
Vegetation Rating: 
Soil / Hydrology; 
Total Rating:
1 s / 2^4 _
1 9 / AB _
2 -4 _  x100 = _ 17%
Descriptive Category 
N onfunctional (U nhealthy)
XlOO = 63%
XlOO = 40%
-Functional At Risk (Healthy, b u t  with. -Prottiems) 
____________ N onfunctional (U nhealthy)____________
Ratfna Percent Ranae PfSÇrJativt C4fg{fPJY
80-100 Proper Funeüonfng Condition (Healtliy)
80-79 Functional At Risk (Healthy, but wlOt Problème
<60 Nontunetlonal (Unhealthy)
Data Current as of May 26,1999 RWRP loUc Health Assessment Check RWRP Web Site for Most Up-to-Date Data Set and Form
ADDITIONAL MANAGEMENT CONCERNS (OPTIONAL)________
The following items do not contribute to a site’s  score. Rather they help to quantify inherent physical site characteristics or assess  
the direction of change on a site. These data can be useful for planning future site management.
12a, Streambank Rock V o lu m e:__________________ 12b. Streambank Rock Size: ________________
13. Vegetation Use by Animals:---------------------------------------------- ---
14. Susceptibility of Parent Material to Erosion:__________________________________________
15. Percent of Streambank Accessible to Livestock:___________
16. Polygon trend (Is the polygon: Improving, Degrading, Static, or Status Unknown?):
17. Comments and Observations:
Data Current as of May 26.1999 RWRP Lotic Health Assessment 4 Check RWRP Web Site for Most Up-to-Date Data Sot and Foim ;
. . Î
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APPENDIX D
The purpose of the willow plug planting project on Sheridan Creek w as to 
dem onstrate a willow planting method. Numerous techniques are available for 
w illow  revegetation including stem cuttings, rooted plugs, whole plant 
transplants, and establishment from seed (Hoag and Short 1992; Cooper and Van 
H averen 1994; VonLoh and Peale 1996).
Willow revegetation efforts at The N ature Conservancy's (TNC) Flat Remch have 
successfully used rooted plugs to revegetate several sections of riparian area 
along the H enry 's Lake Outlet. I used surplus willow plugs from TNC's fall 1997 
planting to set up  a dem onstration project on Sheridan Creek. The twenty cubic 
inch, rooted plugs were grown in Idaho State University greenhouses from tip 
cuttings taken from dorm ant plants on the H enry's Lake Outlet in spring 1997. 
TNC did  not make species determinations at the time of collection, bu t I 
identified all of the plugs as Salix boothii (Booth's willow).
Volunteers planted 800+ plugs in a riparian exclosure along Sheridan Creek on 
HSP land (see Map 12 below). Plugs were planted in groups of at least 15 plants 
in treatm ents of varying substrate and water table depth to investigate the effects 
of substrate and w ater table depth on plant survival a n d /o r  growth. Planting 
sites selected were at or near the bankfull level, were generally absent of 
com peting vegetation (i.e. bare substrate), and varied in substrate size class from 
silt to gravel.
r%: ^
%
V-.-
Diversion 10
f t . ,
Map 12. Willow plantings tallied along Sheridan Creek summer 1998 (shown as green dots)
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I tallied treatm ent groupings and assessed plug survival m id-sum m er 1998.
Plugs w ere considered alive if the stems were green w hen scratched by 
thum bnail. Planting substrate size class was ocularly estimated and stream  cross- 
sections surveyed w ith a level line and staff to determine bankfull elevations, a 
useful approxim ation of water table depth (personal observation sum m er 1997).
After an extented spring runoff event on Sheridan Creek, I assessed willow plug 
survival on 7 /19 /1998 .1 found 321 of the 767 plugs accounted for in fall 1997 
(planting locations shown in Fig. 4). Two hundred twenty eight of these plugs 
were alive (71 percent of plugs found). Total plug survival for the exclosure, 
counting missing plugs as dead, was 30 percent.
I w as not able to analyze plug survival a n d /o r  growth w ith respect to planting 
treatm ents because the total num ber of treatments found sum m er 1998 was too 
low. Cattle were unexpectedly allowed into the exclosure during fall 1997 and 
apparently browsed m any planting treatments. Heavy silt deposition during 
spring 1998 snowm elt runoff buried m any other treatments and also m ade it 
difficult to find plantings.
In addition to rooted plugs, 50 willow stakes were planted in the riparian 
exclosure. Forty-four of the 50 willow stakes planted were accounted for sum m er 
1998. Survival, counting missing stakes as dead, totalled 56 percent. Of the 50 
stakes planted, 36 of these were planted in three groups of twelve stakes each of 
Salix exigua (sandbar willow), S. boothii (booth willow), and S. drummondiana 
(D rum m ond's willow). S. boothii (Booth's willow) and S. exigua (sandbar willow)
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both  had  60 percent survival for the cuttings found, and S. drummondiana 
(D rum m ond's willow) had 40 percent survival.
Planted plug survival may have been higher if planting instructions had been 
m ore clearly communicated to volunteers. The 1997 fall grazing and heavy silt 
deposition during spring 1998 runoff also hindered survival of the planted plugs. 
Based on current species' coverages and results of the planting project, Salix 
exigua (sandbar willow) and S. boothii (Booth's willow) appear to be good choices 
for w illow revegetation. The results of the willow planting project em phasize the 
im portance of communications in restoration project planning and 
implementation. If the purpose of the riparian exclosure had been better 
com municated, cattle may not have been given access to the riparian zone, and 
m ore willow plugs m ight have survived.
To investigate reasons for previous willow planting project failure, I revisited the 
sites of two previous willow planting projects. Twenty five or so cuttings were 
placed into the west bank along the HF River in H arrim an East, well below the 
w ater level. None of the cuttings were alive and it appeared as though all had 
drow ned. Similarly, plantings done along Fish Creek below the Fish Pond were 
quite low on the bank and had either drow ned or been eaten by beaver.
